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O.M.    Hutchinson,  Jonathan,  F.E.S.,  15,  Cavendish  Square, 
W.     (Pre*.  18S3-6.     Y.-P.  1880-1,  1886-9.) 

1883  fJACKSON,  James,  M.D.,  Collins  Street  East,  Melbourne, 
Australia. 

O.M.    Jack:son,  J.   Hughlings,  M.D.,  E.E.S.,  3,  Manchester 
Square,  W.    (Pres.  1889-90.    V.-P.  1880-2, 1890-3.) 

1888     James,  J.  T.,  M.D.,  30,  Harley  Street,  TV. 

O.M.    Jeaeereson,   C.    S.,  24,   Eldon   Square,   Newcastle-on- 
Tyne. 

18S3  IJenkins,  E.  J.,  M.D.,  Xepean  Towers,  Douglass  Park, 
Sydney,  N.S.TV.,  Australia. 

1883     Jessop,  TV.  H.  H.,  73,  Harley  Street,  TV,     (C.  1889-92.) 
1882     Johnson, G.Llndsat,  M.B.,  Cortina,  Netherhall  Gardens, 
South  Hampstead. 

1888  f  Johnston,  Geo.  D.,  2,  Brunswick  Place,  Hove,  Brighton. 
1896     Johnston,  James,  M.B.,  2,  TVhite's  Terrace,  Bradford. 
O.M.    Jones,  Evan,  Ty-mawr,  Aberdare,  Glamorganshire. 
O.M.    Jones,  H.  Macnaughton,  M.D.,  141,  Harley  Street,  TV. 

1894  fJoNES,  E.  H.,  M.B.,  B.S.,  209,  Macquarie  Street,  Sydney, 

New  South  "Wales. 

O.M.    Juler,  H.  E.,  23,  Cavendish  Square,  TV.     (C.  1886-9.) 

1888  +Kennt,  Augustus  Leo,  M.B.,  Collins  Street,  Melbourne, 
Victoria,  Australia. 

1890  Keogh,    Alfred    H.,    Surgeon-Major,    M.D.,    M.Ch., 

Station  Hospital,  Barrackpore,  Bengal,  India. 


XIX 

ELECTED 

1891     KnrcrooH,  E.  C,  M.B.,  CM.,  4,  Upper  College  Street, 

Nottingham. 
1895     Kxaggs,  Robeet    Lawfoed,   M.L\,   39,    Park   Square, 

Leeds. 
1881  fKxAGGS,  S.  T.,  M.D.,  16,  College  Street,  Hyde   Park, 

Sydney,  New  South  Wales. 
O.M.    La>-g,  William,  22,  Cavendish  Square,  W.    (C.  18S6-9.) 
1881     Laxgdox,  J.  Wixkley/,  4,  Winkley  Square,  Preston. 
O.M.    Lawfoed,    J.    B.    (S.),    99,  Harley    Street,  Cavendish 

Square,  W.     (C.  1SS6-9.) 
1889  *Laws,  Wm.  G.,  M.B.,  3,  East  Circus  Street,  Nottingham. 
189b"     Lawsox,  Abxold,  M.D.,  12,  Harley  Street,  W. 
O.M.    Lawsox,  Geoege,  12,  Harley  Street,  Cavendish  Square, 

W.     (C  1882-4.     V.P.  1892-5.) 

1895  fLEA,  J.  Augustus,  M.B.,  Royal  Colonial  Institute,  Nor- 

thumberland Avenue,  W.C. 
1893     Leaiit,   Surg.-Major  A.   W.  D.,  M.D.,  Indian  Medical 
Service,  6,  Elysium  Row,  Calcutta. 

18S5  fEE  Ceo>"ieb,  Habdwick,  St.  Helier's,  Jersey. 
O.M.    Eediaed,  H.  A.,  M.D.,  35,  Eovrther  Street,  Carlisle. 
1885     Eee,  Chaeles  G.,  73,  Rodney  Street,  Liverpool. 

1896  Listee,  W.  T.,  M.B.,  Rose  Hill,  Totteridge,  Herts. 

O.M.    Little,  David,  M.D.,  21,  St.  John  Street,  Manchester. 
(V.-P.  1SSS-91.     C.  1SS0-1.) 

1S92     Lodge,    Samuel,    jun.,  M.D.,  13,   Manningham   Lane. 

Bradford. 
1883     Lu>~>~,    J.    R.,    Resident    Medical    Officer,   Marylebone 

Infirmary,  dotting  Hill,  W.     (C.  1892-5.) 
1S92     Macaethue,  Robeet  F.,  M.B.,  Glasgow  Eye  Infirmary ; 

Berkeley  Street  West,  Glasgow. 

1888  Mackat,    Geoege,   M.D.,   20,    Drumsheugh    Gardens, 

Edinburgh. 
O.M.    Mackenzie,  E.  M.,  29,  Hans  Place,  S.W. 

1889  f  Mackenzie,   F.  Wallace,   M.B.,   139,    Upper    Willis 

Street,  Wellington,  New  Zealand. 
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ELECTED 

O.M.    Mackenzie,  Stephen,  M.D.,  18,  Cavendish  Square,  W. 
(S.  1880-2.     C.  1882-5.     V.-P.  1893-6.) 

O.M.    Mackinlay,  J.  G-.,  15,  Stratford  Place,  W.  (0.  1888-90.) 

1889  MacLehose,  Norman  M.,  M.B.,  13,  Queen  Anne  Street, 

Cavendish  Square,  W. 

1892  tMacLeod,  Chaeles  G-.,  M.B.,  26,  College  Street,  Hyde 
Park,  Sydney,  N.S.W. 

1881  IMaconachie,  G.  A.,  M.D.,  c/o  Messrs.  Grindlayand  Co., 
55,  Parliament  Street,  London. 

1883  fMAHEE,   W.  O.,  M.D.,  20,  College  Street,  Hyde  Park, 
Sydney,  N.S.W. 

1883  tMarlow,    Prank   William,  M.D.,   401,  Montgomery 

Street,  Syracuse,  New  York  State,  U.S.A. 

1892  Marshall,  Charles  Deveeeux,  10,  Devonshire  Street, 

Portland  Place,  W. 

18S8  IMartin,  Albert,  M.D.,  Wellington,  New  Zealand. 

1884  Maxwell,  Patrick  William,  M.D.,  19,  Lower  Baggot 

Street,  Dublin. 

1893  Maynard,  Frederic   Pinsent,  Surgeon-Captain,  M.B., 

Indian  Medical  Service,  care  of  Grindlay  Co., Calcutta. 

1890  McGilliyray,   Angus,   M.B.,  23,   South   Tay   Street, 

Dundee,  N.B. 

O.M.    McHardt,  M.  M.,  5,  Savile  Eow,  W.     (C.  1887-90.) 
1895  IMcIntosh,  J.    B.,  M.D.,  44,  King   Square,    St.    John, 
New  Brunswick,  Canada. 

1895     McKenzie,  H.  V.,  M.D.,  Senior  House  Surgeon,  Boyal 
Loudon  Ophthalmic  Hospital,  Moot-fields. 

1884     McKeown,   Datid,  M.D.,   25,   St.    John   Street,  Man- 
chester. 

1884     McKeown,   W.    A.,   M.D.,  20,   College    Square    East, 

Belfast. 

O.M.    Meighan,  T.  S.,  M.D.,  15,  Elmbank  Street,  Glasgow. 

1881  fMiLLES,    W.    Jennings,   care   of  Drs.  Henderson  and 
Macleod,  Shanghai,  China. 
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1896  Mooney,  Herbert  C,  M.B.,  22,  Lower  Baggot  Street, 
Dublin. 

1887     Morgan,  "William  Lewis,  37,  Broad  Street,  Oxford. 
O.M.    Morton,   A.   Stanford,  133,  Harley   Street,  W.     (C. 

1886-9.) 
1891     Mossop,  Arthur  Geobge,  Newhaven,  Sussex. 

1890  Mowat,   Daniel,   M.D.,    St.    Ninian's,    93,    Stamford 

Hill,  N. 
O.M.    Mules,  P.  H.,  M.D.,  The  Hall,  Whaley  Bridge,  Cheshire. 
(C.  1886-9.) 

1891  Myddelton-Gavey,    Edward    Herbert,   124,   Harley 

Street,  W. 
1893     Napier,  F.  H.,  M.B.,  B.S.,  18,  Brandon  Place,  Glasgow. 
O.M.  *Nelson,    Joseph,   M.D.    (C),   29,   Wellington    Place, 

Belfast. 
O.M.  *Nettleship,  Edward  (Pres.).  5,  Wimpole  Street,  W. 

(S.  1880-3.     C.  1883-6.     V.-P.  1886-9.) 
1881     Nicholson,  A.,  30,  Brunswick  Square,  Brighton. 

1895     Ogiltie,   E.    Menteith,    M.B.,    5,    Evelyn    Mansions, 

Victoria  Street,  S.W. 
1895     Ogiltt,  Alexander,  M.B.,  Bristol  Eye  Hospital. 
18S9  fO'KiNEALY,   Frederick,  Indian    Medical   Service,    11, 

Elysium  Bow,  Calcutta. 
1884     Oldham,  Charles  J.,  1,  Brunswick  Place,  Brighton. 
O.M.    Ord,  W.  M.,  M.D.,  37,  Upper  Brook  Street,  W.     (T. 

1886-91.     V.-P.  1891-4.) 

1881  Ormerod,  J.  A.,  M.D.,  25,  Upper  Wimpole  Street,  W. 
(C.  1891-4.) 

1892  |Orr,  Andrew   William,    M.D.,    A.  M.  P.    Buildings, 

Edward  Street,  Brisbane. 

1890  fOsBORNE,  A.  B.,  M.D.,  46,  McNab  Street  South,  Hamil- 
ton, Canada. 

O.M.  Owen,  D.  C.  Lloyd,  51,  Newhall  Street,  Birmingham. 
(V.-P.  1891-4.) 

O.M.  Page,  Herbert  W.,  146,  Harley  Street,  W.  (C. 
1890-3.) 


XXII 
ELECTED 

1890  fPALMEE,  L.  Loean,  M.D.,  42,  St.  George  Street,  Toronto, 

Ontario,  Canada. 

1894  *Paekee,  Hebbeet,  7,  Bioomsbury  Place,  W.C. 

1893  Paet,  J.  Shepley,  20,  Ashchurch  Park  Villas,  Goldbawk 

Eoad,  Bavenscourt  Park,  "W. 

1887  fPATELL,    D.   H.,   12,  Eagoonatti   Dadagi   Street,  Fort, 

Bombay. 
O.M.    Penfold,  Heney,  7,  Brunswick  Place,  Brighton. 

1891  Peeet,  A.,  Surgeon-Captain. 

1889  fPEEEY,  Feancis  F.,  Lahore   Medical   College,    Punjab, 
India. 

1888  Peecival,  Aechibald  Stanley,  M.B.,  B.Cb.,  16, Ellison 

Place,  Newcastle-on-Tyne. 

1889  Phillips,  T.,  124,  Harley  Street,  W. 

1895  Pickaed,  Eansom,  M.D.,  31,  East  Southernbay,  Exeter. 

1896  Pooley,     G.    H.,     Eoyal     "Westminster     Opbtbalmic 

Hospital. 

1894  fPoPE,  E.  J.,  M.D.,  Box  497,  G.P.O.,  Sydney,  N.S.W. 

O.M.    Powee,    Heney,   37a,    Great    Cumberland    Place,   "W. 
{Pres.  1890-3.  Y.-P.  1882-5, 1893-6.     C.  1880-2.) 

1888     Peice,  John  A.  P.,  M.D.,  124,  Castle  Street,  Eeading. 

1882     Peichaed,  Aethue  "William,  6,  Eodney  Place,  Clifton. 

O.M.    Peichaed,   Augustin,  4,    Chesterfield    Place,   Clifton. 
(Y.-P.  1881-4.) 

1892  Pbongee,  Chaeles  Eenest,  1,  Grosvenor  Terrace,  Har- 

rogate. 
O.M.    Puetes,    "W.    Laidlaw,    20,    Stratford    Place,    Oxford 
Street,  W. 

1888  Eainy,  Adam  E.,  M.B.,  6,  Upper  Wimpole  Street,  "W. 

1889  Eamsay,    A.    Maitland,    M.B.,  15,    "Woodside    Place, 

Glasgow. 
1881   1-Eeeye,  R.  A.,  M.D.,  22,  Sbuter  Street,  Toronto,  Canada. 

O.M.    Eeid,    Thomas,  M.D.,    11,   Elmbank    Street,  Glasgow. 
(Y.-P.  1884-7.) 


XXIII 

ELECTED 

1885  Benton,  James  Crawford,  M.D.,  1,  TVoodside  Terrace, 
Glasgow. 

1891  Eetnolds,  Austin  Edward,  81,  Hornsey  Eise,  X. 

1892  EiDLEr,   Xicholas    C,  M.B.,   27,    Horse   Fair   Street, 

Leicester. 

1885  *Koberts,  Edward,  12,  St.  John  Street,  Deansgate, 
Manchester. 

1896  fRoBERis,  J-  B.,  Surgeon-Captain,  M.B.,  care  of  Messrs. 
King,  King  and  Co.,  Bombay. 

O.M.  *Eobertson,  D.  Argyll,  M.D.  (V.-P.),  18,  Charlotte 
Square,  Edinburgh.  (Pres.  1893-95.  V.-P.  1881-2, 
1S86-9.     C.  1895.) 

1891      ROBERTSON-FULLARTON,  ARCHIBALD  LOUIS,  M.B.,  CM., 

201,  Bath  Street,  Glasgow. 
O.M.    Rockliffe,  W.   C,  M.D.,  17,  Charlotte  Street,  Hull. 
(C.  1892-5.) 

1890  Rolston,  John  R.,  14,  The  Crescent,  Plymouth. 

1891  Borer,  Arthur  Charles,  The  Shrubbery,  Exeter. 

1893  Boss,  J.  A.,  M.D.,  Box  208,  Barrie,  Ontario,  Canada. 
1S82  fBoTH,  Reuter  E.,  42,  College  Street,  Hyde  Park,  Sydney, 

Xew  South  Wales. 
1893     Rowan,  John,  M.B.,  7,Blythswood  Square,  Glasgow,  X.B. 
1881  fEuDALL,  J.  T.,  61,  Spring  Street,  Melbourne,  Australia. 
1895    Russell,  J.  S.  Eisien,  M.D.,  4,   Queen  Anne   Street, 

Cavendish  Square,  TV. 
18S9     Euttle,  Eobert,  Myrtle  House,  Accrington,  Lancashire. 
1888  ISanders,  Eichard  C,  M.D.,  36,  Chowringhee,  Calcutta. 

1884  *Sandford,  Arthur  TV,  M.D.  (C),   13,  St.   Patrick's 

Place,  Cork. 
1881  *Sansom,  A.  E.,  M.D.  (C),  84,  Harley  Street,  W. 

O.M.    Savage,  G.  H.,  M.D.,  3,  Henrietta   Street,  Cavendish 

Square,  TV.     (C.  1S92-4.) 
1891     Schorstein,  Gustave,  M.D.,  11,  Portland  Place. 
1888     Scott,   Kenneth    M.,    M.B.,  Sharia-el-Manakh,  Cairo, 

Egypt. 


XXIV 

ELECTED 

1892     Shaxxox,  Johx  Eowlaxds,  M.D.,  18,  AArest  35th  Street, 

Xew  York. 
O.M.    Shaekey,  S.  J.,  M.D.,  22,  Harley  Street,  W.     (S.  1885-8. 

C.  1888-91.) 

1894  Shaw,  Cecil  E.,  M.D.,  14,  College  Square  East,  Belfast. 
1883     Sheaes,  Chaeles  H.,  19,  Upper  Duke  Street,  Eodney 

Street,  Liverpool. 

1892  Sheppaed,  Aethtte  Mubeat,  M.B.,  2,  Temple  Gardens, 

E.C. 
18S3     Silcock,  A.   Q.,  52,  Harley   Street,  W.     (S.    1889-92. 
C.  1892-5.) 

1893  Simpson,  E.  J.  S.,  M.B.,  care  of  Messrs.  Holt  and  Co., 

Whitehall  Place,  S.W. 
1891     Sixclaie,    AYalteb     William,    16,    Museum     Street, 
Ipswich. 

1891     Smith,  Feedeeick  A.  A.,  M.D.,  CM.,  Portland  House, 

Cheltenham. 
1889     Smith,  Johx,  M.D.,  Brycehall,  Kirkcaldy,  X.B. 
O.M.    Smith,   Peiestlet,   34,  Paradise   Street,   Birmingham. 

(Y.-P.  18S7-90.     C.  1883-6.) 
1881     Smith,  T.  G-ilbaet,  M.D.,  6b,  Harley  Street,  W. 

O.M.    Sxell,    Simeox,  17,  Eyre  Street,  Sheffield.     (C.  18s4-7. 

Y.-P.  1892-5.) 
1889     Spexcee,  Matthew  H.,  M.B.,  B.Ch.,  4,  Maxilla  Gardens, 

North  Kensington,  W. 
1889     Spicee,  AYm.  T.  Holmes,  M.B.,  47,  Welbeck  Street,  AY. 
O.M.    Squaee,  W.,  14,  Portland  Square,  Plymouth. 

1895  fSiAMBEEG,  A.  C,  M.B.,  5,  Windsor  Terrace,  St.  Heliers, 

Jersey,  Channel  Islands. 
1SS6     Stephexsox,  Stdxey  H.  A.,  M.B.,  33,  Welbeck  Street, 
AY. 

1893     Stielixg,    Alexandeb    Williamsox,    M.D.,    Atlanta, 
Georgia. 

1887  fSiiELixG,  J.  W.,  M.B.,  873,  Dorchester  Street,  Montreal, 
Canada. 


XXV 

ELECTED 

O.M.    Story,  J.  B.  (V.-P.),  6,  Merrion  Square  North,  Dublin. 

(C.  1885-8.) 
O.M.  fSirEGE,  W.  A.,  M.D.,  15,  Eue  Longcbamp,  Nice,  Les 

Alpes  Maritimes. 
O.M.    Swanzy,  H.    E.,   23,   Merrion    Square    North,  Dublin. 

(V.-P.  1880-1,  1889-92.) 

1888  Sym,  William  Geoeqe,  M.D.,  50,  Queen  Street,  Edin- 

burgh. 
1883  fSTMOKS,    Mark     Johnston,     M.D.,     North     Terrace, 

Adelaide,  South  Australia. 
18S6     Sympson,  E.  Mansel,  M.D.,  Deloraine  Court,  Lincoln. 
O.M.    Tay,  Wahes,  4,  Finsbury  Square,  E.C.     (C.  1880-2.) 

1882  Taylor,   C.   Bell,  M.D.,  Beech  wood  Hall,  Mopperley 

Park,  Notts. 
1891     Taylor.  James,  M.D.  (C),  49,  Welbeck  Street,  TV. 

1889  Taylor,  S.  J.,  M.B.,  34,  Prince  of  Wales'  Eoad,  Norwich. 
O.M.    Teale,  T.  Pridgin,  E.E.S.,  38,  Cookridge  Street,  Leeds. 

(V.-P.  1880-1.) 
O.M.    Thomas,  Jabez,  Ty-Cerrig,  Swansea. 
1895     Thompson,  Arthur  Hugh,  M.B.,  Lawn  House,  Hamp- 

stead. 
1885     Thompson,  C.  Sinclair,  The  Quay,  Bideford,  Devon. 
1895     Thompson,    George    W.,   M.B.,    IS,   Chichell    Eoad, 

Cricklewood,  N.W. 
188S     Thompson,  John   Tatham,  M.B.,  24,   Windsor   Place, 

Cardiff. 
1895     Thompson,  Eobeet,  M.D.,  B.S.,  Dalkeith  House,  Wharf 

Street,  Brisbane. 

1883  fToBiN,  William,  31,Hollis  Street,  Halifax,  Nova  Scotia, 

Canada. 
1895     Toombs,  Herbert  George,  St.  Thomas's  Hospital,  S.E. 
1883     Tooth,  Howard  H.,  M.D.,  34,  Harley  Street,  W. 
O.M.    Tosswill,  L.  H.  (C),  28,  West  Southernhay,  Exeter. 

1890  Turner,   William    Aldren,    M.D.,    13,   Queen    Anne 

Street,  W. 


XXVI 

ELECTED 

O.M.    Tweedy,    John,  100,   Harley   Street,  W.     (C.  1884-7. 

V.-P.  1891-1.) 
1883     Uhthoff,  J.    C,  M.D.,  AVavertree   House,  Brunswick 

Place,  Brighton. 

1894  TJshee,  C.  H.,  M.B.,  3,  Bon  Accord  Square,  Aberdeen. 
O.M.  Vernon,  Bowater  J.,  14,  Clarges  Street,  Mayfair,  W. 
18S7     AVainewright,  Benjamin,  ALB.,  G7,  Grosvenor  Street, 

W. 

1888  Walker,  Cyril  H.,  ALB.,  3,  Leicester  Villas,  St.  Paul's 

Road,  Clifton. 
O.M.     Walker,  G.  E.,  45,  Rodney  Street,  Liverpool. 

1892  "Walker,  H.  Seckee,  44a,  Park  Square,  Leeds. 

1893  Warner,  F.  Ashton,  10,  Brechin  Place,  S.W. 

1893  AVarren,  H.  Guy  S.,  care  of  Commercial  Banking 
Company  of  Sydney,  George  Street,  Sydney. 

O.M.  Watson,  W.  Spencer,  7,  Henrietta  Street,  Cavendish 
Square,  W.     (C.  1883-6.) 

1893  fAVEEKEs,  Charles  Jones,  36,  College  Street,  Hyde  Park, 

Sydney. 
1887     Wells,  Arthur  P.  L.,  M.B.  (C),  S3,  Harley   Street, 

AV. 
1885     Werner,  Louis,  M.B.,  22,  Ely  Place,  Dublin. 
O.M.    West,  Samuel,  M.D.,  15,  Wimpole    Street,    AV.      (C. 

1888-91.) 
O.M.  *Wherry,  G.  E.,  ALB.,  Corpus  Buildings,  Cambridge. 
1892     AVhite,  G.  B.  AIower,  ALB.,  112,  Harley  Street,  W. 

1895  AVhiteuead,  Arthur  Longley,  ALB.,  4,  Park  Square, 

Leeds. 
O.AL    AVilliams,  R.  (V.-P.),  82,  Bodney  Street,  Liverpool. 

1894  AVilliams,  AV.  E.,  ALB.,  Portmadoc,  Carnarvonshire. 

1889  AVilliamson,  Geo.  E.,  S,  Eldon  Square,  Newcastle-on- 

ly ne. 

1S88  fWiLLis,  C.  Eancourt,  Al.D.,  Quetta,  Baluchistan,  India. 

1889  AVood,  David  J.,  ALB.,  Colonnade  Chambers,  17,  Short- 
market  Street,  Cape  Town,  South  Africa. 


XXVII 
ELECTED 

1889  Woodbuex,  William  Haeetsox,  Kent  Place,  "Clverston. 

COL    Woodiiead,    G.    Sims,    M.D.,    Beverley,    Nightingale 
Lane,  Balham,  S.W.     (C.  1894-5.) 

1890  *  Wbat,  Chas.,  Bank  Chambers,  North  End,  Croydon. 

1896     Yabb,  M.  T.,  Surgeon-Captain,  28,  Devonshire  Street, 
W. 


EULES. 


1.  Object  of  the  Society. — The  object  of  the  Society  is  the 
cultivation  and  promotion  of  Ophthalmology  in  the  United 
Kingdom,  India,  and  the  colonies. 

2.  Constitution. — The  Society  shall  consist  of  Ordinary  and 
Honorary  members.  All  registered  medical  practitioners  of  the 
United  Kingdom,  and  all  legally  cpialified  medical  men  in  India 
and  the  colonies,  whose  qualifications  are  satisfactory  to  the 
Council  of  the  Society,  shall  be  eligible  as  ordinary  members. 

3.  The  officers  of  this  Society  shall  consist  of  a  President, 
four  or  more  Vice-Presidents,  a  Treasurer,  two  Secretaries,  a 
Librarian,  and  twelve  other  members,  who  together  shall  form 
the  Council  and  manage  the  Society's  affairs. 

4.  Ordinary  Members. — Candidates  shall  be  proposed  on  a 
form  provided  for  the  purpose  and  signed  by  three  members 
from  personal  knowledge.  The  proposal  paper  shall  be  read  at 
one  Ordinary  Meeting,  and  the  Ballot  shall  be  taken  at  the 
following  meeting.  No  election  shall  take  place  unless  ten 
members  vote,  and  no  person  shall  be  elected  who  does  not 
obtain  four  fifths  of  the  votes  given. 

5.  Form  op  Admission  by  the  Chairman. — Members  shall 
be  admitted  personally  by  the  following  form,  after  signing 
their  names  in  the  Admission  Book,  and  paying  their  first 
annual  Subscription.  Form  of  admission. — "  By  the  authority 
and  in  the  name  of  the  Ophthalmological  Society  of  the  United 
Kingdom,  I  admit  you  a  member  thereof." 

6.  Honorary  Members. — The  Council  shall  have  the  power 
of  proposing  for  election  as  Honorary  members  men  of  dis- 
tinguished eminence  in  Ophthalmology,  or  in  the  sciences 
bearing  upon  it.     They  shall  be  elected  by  ballot  in  the  same 


XXX 

manner  as   Ordinary   members   at    the    next   meeting.      The 
Honorary  members  shall  not  exceed  ten  in  number. 

7.  Resignation  of  Members. — Any  member  may  retire  from 
the  Society  after  signifying  his  intention  in  writing  to  the 
Secretaries  and  paying  any  contribution  due  from  him. 

8.  Re-admission  of  Members. — Any  member  who  has  retired 
from  the  Society  and  wishes  to  rejoin  it,  must  be  proposed, 
balloted  for,  and  admitted  in  accordance  with  Rules  4  and  5. 

9.  Expulsion  of  Members. — A  member  can  be  expelled  only 
at  a  General  Meeting  especially  called  for  that  purpose,  and  of 
which  a  written  notice  shall  have  been  sent  to  every  member  at 
least  fourteen  days  previously.  At  least  ten  votes  must  be 
recorded,  and  four  fifths  shall  carry  the  expulsion. 

10.  Subscriptions. — The  Annual  Subscription  shall  be  One 
Guinea,  payable  in  advance  in  the  month  of  October.  Each 
member  on  election  shall  pay  an  Entrance  Eee  of  One  Guinea 
in  addition  to  the  Subscription,  but  in  the  case  of  a  member 
elected  at  a  meeting  of  the  Session  subsequent  to  Easter  he 
shall  not  be  required  to  pay  a  Subscription  during  the  next 
Session. 

11.  Arrears. — Any  member  whose  Subscription  is  six  months 
in  arrear  shall  be  reminded  of  the  same  by  one  of  the  Secretaries, 
and  if  it  be  not  paid  within  the  current  year  he  shall  cease  to 
be  a  member. 

12.  Composition  Fee  for  Resident  Members.  —  Any 
member  may  on  entrance  pay  a  Composition  Fee  of  Fifteen 
Guineas,  and  be  thereby  exempted  from  paying  any  further 
Subscriptions,  such  member  enjoying  all  the  same  rights  and 
privileges  as  if  he  were  a  Subscribing  member.  After  entrance, 
the  Composition  Fee  will  be  according  to  the  following  scale : — 
After  less  than  five  payments  Fourteen  Guineas,  after  five 
payments  Thirteen  Guineas,  after  ten  payments  Twelve  Guineas, 
after  fifteen  payments  Eleven  Guineas,  after  twenty  payments 
Ten  Guineas,  after  twenty-five  payments  Eight  and  a  Half 
Guineas,  after  thirty  payments  Seven  Guineas,  after  thirty -five 
payments  Five  Guineas,  after  forty  payments  Two  and  a  Half 
Guineas,  and  after  forty-five  payments  nil. 

IB.  Composition  Fees  for  Non-Resident  Members. — Any 
member  resident  out  of  the  United  Kingdom  may  pay  a  Com- 
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position  Fee  of  Seven  Guineas  instead  of  the  Annual  Subscrip- 
tion, and  -will  then  be  entitled  to  receive,  post  free,  a  copy  of 
tbe  Society's  '  Transactions '  each  year,  and  to  have  his  name 
printed  in  the  list  of  members  ;  but  if  at  any  time  he  subse- 
quently become  a  Eesident  member  of  the  Society,  he  shall 
resume  the  payment  of  his  Annual  Subscription  at  the  end  of 
six  Years  from  the  date  of  his  election,  or  if  more  than  six  years 
have  elapsed,  from  the  date  of  his  return  to  residence.  The 
question  of  further  composition  by  him  shall  be  decided  by  the 
Council.  N.B. — The  Composition  Fee  will  be  held  to  include 
the  Entrance  Fee  if  paid  any  time  during  the  First  Session. 

14.  Election  of  Officers. — The  Officers  of  the  Society 
shall  be  elected  yearly  by  Ballot  at  the  Annual  Meeting.  A 
Balloting  list  of  the  names  recommended  by  the  Council  for 
election  shall  be  sent  to  each  Eesident  member,  together  with 
the  notice  of  the  Annual  Meeting.  In  the  event  of  any  name 
being  substituted  for  any  recommendation  of  the  Council,  the 
election  shall  not  be  valid  unless  effected  by  a  majority  of  those 
present  at  the  meeting.  The  President  shall  not  hold  office  for 
a  period  of  more  than  two  consecutive  years.  ISo  other  member 
of  the  Council,  except  the  Treasurer  and  the  Librarian  for  the 
time  being,  shall  hold  the  same  office  for  more  than  three  con- 
secutive years.  Any  ordinary  member  of  Council  who  has  been 
absent  from  all  the  meetings  of  the  Council  for  one  session 
shall  not  be  eligible  for  election  to  the  Council  for  the  ensuing 
session. 

15.  Scrutineers. — Two  Scrutineers  appointed  by  the  Presi- 
dent at  the  commencement  of  the  Annual  Meeting  shall  receive 
the  lists  during  the  first  hour,  and  report  the  result  to  the  Presi- 
dent, who  shall  have  a  casting  vote. 

16.  President  and  Vice-Presidents. — The  President  shall 
regulate  all  tbe  proceedings  of  the  Society  and  Council,  state 
and  put  questions,  interpret  the  application  of  the  laws,  and 
decide  any  doubtful  points.  He  shall  check  irregularities  and 
enforce  the  observance  of  the  laws.  He  shall  sign  the  minutes 
of  General  and  Council  Meetings.  In  the  absence  of  the  Presi- 
dent one  of  the  Vice-Presidents,  the  Treasurer,  or  some  other 
member  chosen  by  the  meeting,  shall  perform  his  duties. 

17.  Secretaries. — The  Secretaries    shall   manage  all  corre- 
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spondeuce,  shall  attend  every  meeting  of  the  Society  and  Council, 
and  take  minutes,  which  shall  be  read  at  the  following  meeting. 
Thev  shall  notify  to  new  members  their  election.  They  shall 
arrange  with  the  President  the  order  of  proceedings  at  all  the 
meetings.  They  shall  have  charge  of  and  keep  a  register  of  all 
papers  communicated,  and  shall  be  the  Editors  of  the  '  Trans- 
actions.' 

18.  Treasurer. — The  Treasurer  shall  receive  all  moneys 
due  to  the  Society,  and  make  all  payments  ordered  by  the 
Council,  keeping  an  account  of  all  such  receipts  and  payments. 
He  shall  keep  a  printed  receipt  book  for  the  subscriptions,  and 
every  receipt  shall  be  signed  by  himself  and  countersigned  by 
one  of  the  Secretaries.  He  shall  present  to  tbe  Annual  Meeting 
a  written  Report  of  the  financial  state  of  the  Society,  signed  by 
himself  and  by  two  members  of  the  Audit  Committee. 

19.  Librarian. — The  Librarian  shall  have  entire  charge  and 
control  of  the  Library.  He  shall  purchase  books  for  the  Library 
as  opportunities  arise  at  his  discretion  out  of  the  grant  previously 
voted  for  this  purpose  by  the  Council.  He  shall  see  that  all 
books  belonging  to  the  Society  are  duly  entered  in  the  Catalogue, 
and  that  the  periodicals  and  pamphlets  are  from  time  to  time, 
as  occasion  may  require,  suitably  bound.  It  will  be  his  duty 
to  see  that  the  Library  Rules  are  not  infringed. 

20.  Audit  Committee. — The  President,  one  of  the  Secretaries, 
and  two  members  of  the  Society  nominated  by  the  President  at 
some  meeting  of  the  Society  previous  to  the  Annual  Meeting, 
shall  form  a  Committee  to  audit  the  Treasurer's  accounts. 

21.  Meetings  of  Council. — The  Council  shall  meet  immedi- 
ately after  the  meetings  in  October,  January,  May,  and  June, 
and  at  such  other  times  as  they  may  be  specially  convened. 
Three  shall  form  a  quorum.  The  Council  shall  determine  ques- 
tions by  show  of  hands  (or  by  Ballot  if  demanded),  the 
President  having  in  both  cases  a  casting  vote  in  addition  to  his 
ordinary  vote.  The  Council  shall  decide  upon  all  questions 
relating  to  the  reception  of  communications,  and  to  their 
publication  in  the  Society's  '  Transactions.' 

•22.  Vacancies  of  Officers. — The  Council  shall  have  the 
power  of  filling  up  any  vacancies  which  may  occur  in  any  of 
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the   offices    of    the    Society  between  one  Annual  Meeting  and 
another. 

23.  '  Transactions.' — A  copy  of  the  '  Transactions '  shall  be 
sent  to  each  Ordinary  member  of  the  Society  whose  subscrip- 
tion is  not  in  arrear,  and  a  copy  of  the  '  Transactions '  shall  be 
sent  to  each  Honorary  member  of  the  Society. 

24.  Meetings. — These  shall  consist  of  Ordinary,  Clinical, 
Special,  and  General  Meetings. 

Ordinary  Meetings. — The  business  during  the  first  half-hour 
shall  consist  of  the  discussion  of  cases  and  card  specimens,  after 
which  papers  shall  be  read  and  discussed.  Nothing  relating  to 
the  laws  or  management  of  the  Society  shall  be  considered. 

Clinical  Meetings. — One  or  more  of  the  meetings  in  each 
session  may  be  devoted  exclusively  to  the  exhibition  and 
discussion  of  cases  and  specimens.  The  number  and  dates  of 
such  meetings  shall  be  arranged  by  the  President  and 
Secretaries. 

The  lye-laws  and  regulations  relating  to  Ordinary  and  Clinical 
Meetings  ivill  he  found  on  page  xxxvii. 

Special  Meetings. — At  the  discretion  of  the  Council  an  extra 
meeting  may  be  arranged  in  order  to  hold  a  discussion  upon 
some  subject,  of  which  due  notice  shall  be  given,  or  one  of  the 
Ordinary  Meetings  of  the  Society  may  be  devoted  to  this 
irurpose. 

General  Meetings.  — The  Annual  General  Meeting,  of  which 
every  resident  member  shall  receive  one  week's  notice,  shall  be 
convened  by  special  summons;  ten  shall  form  a  quorum.  It 
shall  be  held  immediately  after  the  Ordinary  Meeting  in  Jul  v. 
The  business  shall  consist  in  the  election  of  Officers,  the  pre- 
sentation and  adoption  of  the  Annual  Eeport,  and  the  discussion 
of  any  proposed  alteration  of  the  Rules,  notice  of  which  shall 
be  given  in  the  summons  convening  the  meeting.  No  alteration 
in  the  Rules  shall  be  adopted  unless  four  fifths  of  the  votes  are 
given  in  its  favour. 

A  Special  General  Meeting  may  be  called  at  any  time,  on  one 
week's  notice,  by  the  President  or  any  three  members  of  the 
Council,  or  on  the  requisition  of  fifteen  members  of  the  Societv. 
The  nature  of  the  business  to  be  transacted  at   such  meetings 
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shall  be  specified  in  the  summons  sent  to  each  member  of  tbe 
Society,  and  no  other  business  shall  be  considered. 

Bates  and  Hours  of  Meetings—  The  dates  of  meetings  shall 
be,  unless  otherwise  determined  by  the  Council,  the  third 
Thursday  in  October,  the  second  Thursday  in  November  and 
December,  the  last  Thursday  in  January,  the  second  Thursday 
in  March,  the  first  Thursday  in  May,  the  second  Thursday  in 
June,  and  the  Friday  after  the  first  Thursday  in  July.  All  but 
the  General  and  Special  Meetings  shall  commence  at  8.30,  and 
shall  not  be  prolonged  after  10  p.m.,  except  on  the  proposal  of 
a  member,  duly  seconded,  and  carried  by  a  show  of  hands.  The 
hour  of  all  other  meetings  shall  be  determined  by  the  President 
and  Secretaries. 

25.  Visitoes. — Each  member  may  introduce  as  visitors  two 
members  of  the  medical  profession  to  all  but  the  General 
Meetings.  They  shall  sign  their  names  in  the  attendance  book, 
opposite  to  the  name  of  the  member  introducing  them. 

26.  Order  of  Communications. — Communications  shall  be 
taken  in  the  order  in  which  they  have  been  sent  in  to  the 
Secretaries,  subject  to  the  discretion  of  the  President.  If  an 
author  be  not  present  when  the  time  arrives  for  his  communica- 
tion to  be  read,  it  shall  be  dealt  with  as  the  President  may 
direct. 

27.  Publication  op  Papers  and  Discussion. — All  papers 
must  be  sent  to  the  Secretaries  at  least  one  week  before  the 
meeting,  together  with  an  abstract  suitable  for  immediate 
publication  in  the  journals.  When  possible,  notice  should  be 
given  relating  to  card  cases,  &c.  All  papers  read  before  the 
Society  shall  be  deemed  the  exclusive  property  of  the  Society, 
and  if  published  elsewhere  by  the  author  without  the  express 
permission  of  the  Council  shall  thereby  be  disqualified  for 
admission  into  the  Society's  '  Transactions.'  No  report  of  the 
meetings  of  the  Society  may  be  published  by  members  or  others 
without  the  sanction  of  the  Council. 

28.  Committee  of  Reference. — Six  members  of  the  Society 
shall  be  chosen  annually  by  the  Council  to  act  with  the 
Secretaries  as  a  Committee  of  Reference,  and  any  communica- 
tion to  the  Society  may  be  referred  by  the  Secretaries  to  two 
or  more   members   of   such   Committee  of   reference,   for  the 
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purpose  of  considering  the  fituess  of  the  communication  in 
question  to  be  read  before  the  Society,  or  to  be  published  in 
the  Society's  'Transactions.' 


LIBRAE Y  RULES. 


1.  The  Library  shall  be  open  at  the  same  hours  as  that  of  the 
Medical  Society,  viz.  from  1  p.m.  to  6  p.m.  daily,  except  on 
Saturdays,  when  it  will  be  closed  at  3  p.m. 

2.  Members  will  be  entitled  to  read  the  books  belonging  to 
the  Society  at  11,  Chandos  Street,  between  those  hours,  or  to 
take  them  out  on  signing  a  book  provided  for  that  purpose. 
But  any  books  of  extraordinary  value  may  be  placed  by  the 
Council  on  a  separate  list,  such  books  not  being  allowed  to  be 
removed  from  the  Library. 

3.  A  large  number  of  the  current  periodicals  will  be  accessible 
to  members  in  the  Library.  These  will  not  be  allowed  to  be 
taken  out  of  the  Library. 

4.  A  book  must  be  returned  at  the  expiration  of  a  fortnight 
if  wanted  by  any  other  member.  The  Librarian  will  in  such  a 
case  write  to  the  member  in  whose  name  the  book  was  taken 
out. 

5.  If  the  book  be  not  returned  within  four  days  of  such  notice 
a  fine  of  6d.  will  be  charged  for  each  day  that  the  book  is 
retained  beyond  such  days  of  grace. 

6.  Instruments  and  drawings  cannot  be  taken  out  of  the 
Library  except  with  the  express  permission  of  the  Council. 

7.  A  member  taking  out  a  book  will  be  held  responsible  for 
its  being  returned  in  good  condition. 


THE  BOWMAN  LECTURE. 
Resolution  of  Council,  September  18th,  1883. 


"  That  in  recognition  of  Mr.  Bowman's  distinguished  scientific 
position  in  ophthalmology  and  other  branches  of  Medicine,  and 
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in  commemoration  of  his  valuable  services  to  the  Ophthalmo- 
logical  Society,  of  which  he  was  the  first  President,  the  Council 
shall  each  year,  or  periodically,  nominate  some  person  to  deliver 
a  lecture  before  the  Society,  to  be  called  '  The  Bowman  Lecture,' 
which  shall  consist  of  a  critical  resume  of  recent  advances  in 
ophthalmology  or  in  such  subject  or  subjects  as  the  Council 
shall  select,  or  of  any  original  investigation,  and  shall  be 
delivered  at  a  special  meeting  of  the  Society  held  for  the 
purpose,  at  which  no  other  business  shall  be  transacted." 


BYE-LAWS  CONCEKNING-  COMMUNICATIONS. 

1.  The  '  Transactions  '  shall  consist  of  such  communications, 
made  to  the  Society  by  or  through  members,  as  may  be  deemed 
by  the  Council  suitable  for  publication.  Also  of  discussions  of 
importance  or  interest  arising  out  of  such  communications. 

2.  No  communication  to  the  Society  shall  occupy  more  than 
twenty  minutes,  and  in  the  subsequent  discussion  of  it  nc 
member  shall  speak  more  than  once,  or  for  more  than  ten 
minutes,  without  the  special  permission  of  the  Chairman. 

3.  All  communications  accepted  by  the  Society  become  the 
property  of  the  Society. 

4.  Communications  are  admissible  which  may  have  been  read 
elsewhere,  provided  they  have  not  been  published,  and  are  not 
intended  to  be  published,  in  whole  or  in  abstract,  through 
another  channel. 

5.  The  cost  of  illustrations  must  be  borne  by  the  authors, 
unless  otherwise  specially  decided  by  the  Council. 

6.  Eeprints  of  papers  may  be  obtained  by  authors  at  their 
own  expense,  by  arrangement  with  the  printer. 
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REGULATIONS  CONCERNING  THE  EXHIBITION  OF 
PATIENTS  AND  OF  PATHOLOGICAL  SPECIMENS 
BY  CARD. 

a.  Patients  must  attend  not  later  than  8  p.m.,  and  will  be 
allowed  to  leave  at  9.30.  A  card,  provided  by  the  Society,  must 
be  placed  conveniently  near  the  patient  (unless  it  is  undesirable 
that  it  should  be  read  by  the  patient  or  friends),  and  on  it  must 
be  clearly  written  an  account  of  the  case,  comprising  all  the 
particulars  intended  for  publication.  The  title  only  of  the  case 
will  be  announced  by  the  President  to  the  meeting,  but  the 
Exhibitor  (or  his  t'epresentative)  must  be  present  at  the 
meeting,  and  be  willing  to  read  the  case  and  furnish  additional 
details  if  called  upon  to  do  so  ;  the  length  of  such  oral  com- 
munications not  to  exceed  five  miuutes. 

The  narration  and  discussion  of  Card  Specimens  shall  not 
occupy  more  than  the  first  half-hour  of  the  meeting. 

b.  Pathological  Specimens  may,  at  the  discretion  of  the 
Exhibitor,  be  shown  by  card,  and  will  then  be  subject  to  the 
above  regulations.  It  is  particularly  to  be  noted  that  the 
description  on  the  card  must  comprise  all  the  particulars 
intended  for  publication. 


REGULATIONS  FOR  CLINICAL  EVENINGS. 

1.  Notice  of  cases  or  specimens  should  be  sent  in  to  the 
Surgical  Secretary  as  early  as  possible,  but  not  later  than  the 
Thursday  preceding  the  meeting. 

2.  Cases  and  specimens  may  be  shown  without  previous 
notice  if  there  is  time,  but  not  until  all  on  the  printed  list  have 
been  disposed  of. 

3.  The  number  of  cases  to  be  shown  by  any  member,  and  the 
total  number  on  one  evening,  to  be  left  to  the  discretion  of  the 
President  and  Secretaries. 

4.  A  list  of  the  cases  and  specimens  to  be  sent  before  the 
meeting  to  every  member  in  the  kingdom. 
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5.  Particulars  of  each  case  to  be  fully  written  out  before  the 
meeting,  and  given  to  the  Secretaries  at  the  close  of  the  meeting. 

6.  A  short  abstract  of  the  case  to  be  written  on  the  card 
provided  for  the  purpose,  and  placed  by  the  patient. 

7.  The  narration  of  a  case  shall  not  occupy  more  than  five 
minutes,  and  in  the  subsequent  discussion  no  member  shall 
speak  more  than  once  or  for  more  than  five  minutes. 

8.  Patients  and  specimens  to  be  in  place  and  ready  by  8  p.m., 
one  of  the  Secretaries  being  in  attendance. 

9.  Unless  it  be  thought  undesirable,  each  patient  shall  be 
brought  into  the  meeting  room  during  the  narration  of  the  case. 

10.  If  the  exhibitor  or  his  representative  be  not  present  the 
case  cannot  be  taken. 

11.  A  case  which  has  been  shown  at  one  of  the  Ordinary 
Meetings  may  be  subsequently  brought  forward  at  a  Clinical 
Evening. 


LIST   OF   COMMUNICATIONS 

BROUGHT  BEFORE  THE  SOCIETY  DURING  THE  SESSION  1895-96. 
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Notes  cm  Vision  and  Retinal  Perception ;  being  the 
Bowman  Lecture,  delivered  on  Friday,  June  12th, 
1896.  By  H.  Snellen,  M.D.         1 

Introductory  Address,  delivered  before  the  Opbthalmo- 
logical  Society  of  the  United  Kingdom  on  October 
17th,  1895. 

By  Edwaed  Nettleship,  F.R.C.S.,  President       27 


I.  DISEASES  OF  THE  EYELIDS. 

1.  Alveolar  carcinoma  of  eyelid.     ("With  Plate  II,  fig.  1.) 

By  Simeon  Snell      39 

2.  Lymphangiectasis  of  right  eyelids.  By  D.  Mowat       42 
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THE    BOWMAN    LECTURE, 
Delivered  on  Friday,  June  12th,  1896, 

By  H.  Snellen,  M.D., 

PKOFESSOB  OF  OPHTHALMOLOGY  AT  THE  U>*IVEKSITY  OF  CTEECHT. 


Me.  Peesident  and  Gentlemen, — It  was  with  no  small 
degree  of  appreciation  that  I  received  the  flattering  com- 
munication from  the  Secretary  of  the  Ophthalmological 
Society  that  the  Council  had  conferred  on  me  the  privilege 
of  delivering  this  year  the  Bowman  Lecture.  I  count  it 
no  small  honour  to  be  allowed  to  contribute  in  any  way  to 
the  honour  and  to  the  memory  of  Sir  William  Bowman. 
It  filled  my  mind  with  justifiable  pride,  and  revived  in  me 
the  grateful  remembrance  of  his  personal  acquaintance, 
and  of  the  kindness  and  friendship  with  which  Sir  William 
Bowman  always  favoured  me. 

Thanks  to  Donders'  introduction — well-nigh  forty  years 
age — I  had  the  privilege  of  being  his  guest  at  his  pleasant 
and  hospitable  home  in  Hampstead.  And  many  a  time 
since  have  I  had  ample  opportunity  of  admiring  his  un- 
paralleled skilfulness  as  the  brilliant  operator,  the  scientific 
physician,  and  the  courteous  lecturer.  My  acquaintance 
with  Bowman  will  always  be  a  source  of  gratitude  to  me, 
and  many  a  word  of  his  remains  in  my  memory,  and  makes 
me  cherish  and  revere  the  vivid  recollection  of  his  imposing 
and  inspiring  personality. 

vol.  xvi.  1 


2  NOTES  ON  VISION  AND  RETINAL  PERCEPTION. 

Amongst  the  many  benefits  for  which  I  am  indebted  to 
Bowman  I  highly  value  his  kindness  of  introducing  me  to 
a  circle  of  illustrious  men,  from  which  have  resulted  many 
bonds  of  friendship  with  this  hospitable  country. 

The  opportunity  of  refreshing  kind  remembrances,  and 
the  chance  of  meeting  again  with  friends  of  long  ago,  could 
not  be  anything  but  most  agreeable  to  me ;  and,  in  follow- 
ing the  impulse  of  my  wishes,  I  accepted  the  kind  invitation 
without  a  moment's  hesitation.  But  now  that  I  am  about 
to  prepare  myself  for  the  task  you  have  entrusted  to  me, 
an  earnest  doubt  arises  :  shall  I  be  able  successfully  to 
cope  with  the  difficulties  with  which  I  am  hampered  as  far 
as  the  language  is  concerned  ?  It  is  true  that  nobody  can 
be  better  aware  of  the  great  indulgence  in  this  respect 
which  in  England  is  extended  to  the  foreigner.  It  goes 
for  much, — it  does  not  release  the  lecturer  from  what  he 
requires  from  himself. 

As  to  the  choice  of  a  subject,  we  mostly  do  best  by 
restricting  ourselves  to  what  we  have  been  lately  occupied 
with. 

It  is  in  doing  so  that  I  will  beg  your  attention  for  a  few 
observations  regarding  vision  and  retinal  perception. 

Of  all  practical  questions  in  clinical  work,  diagnostic  in- 
quiry has  more  than  anything  else  extended  its  dominion. 

Recent  ophthalmology  points  with  lawful  pride  to  many 
a  new  appliance,  but  also  to  a  remarkable  extension  of  its 
field  of  investigation. 

Not  only  does  our  diagnostic  art  involve  the  diagnosis 
of  the  disease,  but  more  and  more  the  oculist  is  called  in 
to  examine  the  vision  of  eyes  considered  as  normal.  A 
quantitative  determination  of  the  highest  degree  of  visual 
acuity  is  required,  and  we  have  to  consider  what  limit  of 
vision  is  to  be  fixed  for  each  department  of  the  daily  in- 
creasing host  of  railway  and  marine  officials.  The  increased 
rapidity  of  transport  and  of  travelling  demands  a  con- 
tinually growing  use  of  signals,  which  claim,  as  well  as 
technical  capacity,   a  thoroughly  controlled    efficiency  of 
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each  responsible  man.  Donders  was  the  first  to  awaken 
interest  in  this  question,  and  to  cause  this  part  of  the 
ophthalmologist's  duties  to  be  acknowledged,  and  pointed 
out  the  international  interest  of  these  questions. 

It  is  chiefly  in  England  that  these  views  have  met  with 
serious  consideration. 

In  regard  to  visual  inquiries,  most  earnest  investigations 
have  been  made  by  this  Society  and  by  the  British  Medical 
Association,  for  the  latter  of  which  I  have  but  to  allude 
to  the  invaluable  Report  of  April  1892,  which  has  laid  the 
basis  for  all  further  international  negotiations  on  this  im- 
portant question. 

Several  colleagues,  greatly  interested  in  the  subject, 
initiated  a  Conference  in  September  last  at  Amsterdam. 
The  Eeports,  just  published,  will  furnish  unmistakable 
proof  of  the  concurrence  of  English  authorities  in  this 
matter. 

During  this  Conference  many  scientific  questions  were 
advanced,  arousing  new  interest  and  inducing  new  re- 
searches. 

We  also  have  been  stimulated  to  work  in  this  direction. 
I  beg  to  be  permitted  to  lay  before  you  some  views  and 
investigations  in  several  still  open  questions  on  vision. 


The  idea  of  expressing  the  acuity  of  vision  as  inversely 
proportional  to  the  smallest  visual  angle  has  been  almost 
universally  adopted ;  but  it  is  far  from  being  the  case  that 
one  and  the  same  sort  of  objects  are  used  for  these  deter- 
minations. Alterations — not  always  improvements — have 
again  and  again  been  recommended  from  all  sides. 

But  it  is  clear  that  where  objects  are  used  which  do 
not  agree  with  the  standard — being  either  too  easy  or  too 
difficult — the  expression  y=d/D  loses  all  its  value,  unless 
there  be  added  a  coefficient  expressing  the  proportion  be- 
tween the  distinctness  of  those  objects  and  of  the  standard 
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lines,  such  as  the   three  parallel  linos   with  interlines  of 
equal  width,  which  we  have  adopted. 

Shortly  after  the  test-types  had  been  introduced,  a  con- 
troversy was  begun  by  Prof.  K.  Vierordt,  who  doubted 
whether  it  was  right  to  apply  the  visual  angle,  i.e.  the 
linear  measure  of  the  retinal  image,  for  expressing  acuity 
of  vision,  and  whether  it  would  not  be  preferable  to  take 
into  account  the  surface  of  the  image,  i.e.  the  square  of 
the  diameter. 

This  suggestion  of  Vierordt  has  lately  been  repeatedly 
referred  to,  and  seems  to  deserve  to  be  taken  into  con- 
sideration. 

It  is  after  the  example  of  Hooke  (1705)  that  we  measure 
the  acuity  of  vision  as  being  in  inverse  proportion  to  the 
visual  angle  ;  and,  for  practical  purposes,  this  statement 
is  satisfactory,  even  if  perhaps,  it  might  have  to  be  con- 
sidered of  a  conventional  value. 

This  determination  of  vision  answers  fully  to  the  wants, 
(as  stipulated  by  Bowman  for  his  tonornetric  measurement), 
demanding,  like  all'  clinical  investigations,  in  the  very  first 
place  rapidity  and  simplicity. 

Meanwhile  we  can  yield  to  Vierordt's  views  in  so  far  that 
the  recognition  of  form  depends  on  other  and  on  more 
complicated  considerations  than  can  be  afforded  by  the 
simple  linear  measure  alone. 

If  we  analyse  our  types,  as  they  are  constructed,  within 
the  25-fold  square  schemes,  we  see  that  they  can  be  re- 
garded as  a  combination,  in  different  order  of  sequence,  of 
25  small  blocks,  white  and  black,  for  instance,  with  the 

Fig.  l. 


■f  - 


L,  F,  T,  each  filling  up  12  to  13  of  the  25  blocks,  of  which — 
as  must  be  acknowledged— each  represents  a  square  surface. 
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On  the  other  hand,  it  may  be  observed  that  the  value 
of  perception  is  not  fully  represented  by  the  size  of  the 
square  measure  of  the  retinal  image,  because  the  percep- 
tivity of  the  fovea  is  not  equal  all  over,  but  diminishes 
from  the  centre  to  the  periphery;  thus  a  4-tiines  larger 
image  does  not  correspond  with  a  4-times  greater  distinct- 
ness of  the  impression. 

And,  besides,  the  act  of  vision  is  not  altogether  con- 
fined to  the  perception  of  a  stationaiy  retinal  image.  On 
the  contrary,  in  accurate  and  tranquil  observations  of  any 
object,  by  imperceptible  movements  of  the  eye,  we  cause 
the  different  parts  of  the  image  to  move  successively  over 
the  centre  of  the  fovea ;  and  each  muscular  action  unques- 
tionably represents  a  linear  measure.  We  therefore  look 
upon  the  act  of  vision  as  a  compound  function,  partly  to  be 
measured  by  linear,  partly  by  square  measure.  But  even 
if  we  should  have  to  grant  to  Vierordt  that  "  truth  is  more 
nearly  approached  by  expressing  the  psychological  value 
of  the  retinal  image  by  square  measure/'  there  will  remain 
good  reasons  for  continuing  to  determine  vision  by  linear 
measure,  and  to  register  it  as  such;  in  the  meantime  bearing 
in  mind  that  we  can  always  find  the  square  value,  should 
we  want  it. 

Possibly  square  measure  may  prove  to  be  preferable  in 
the  research  into  the  relation  of  the  degree  of  illumination 
to  visual  acuity. 

Evidently  we  want  square  measure  for  the  comparison 
of  the  differentiation  of  oblong  and  of  squai'e  figures. 
Let  us  consider  for  instance  these  letters  : — E,  measuring: 
4  by  9.  The  square  measure  is  36,  of  which  the  root  is  6 ; 
its  superficial  measure  therefore  will  be  equal  to  a  similar 
figure  of  6  by  6  (Plate  I,  lines  1  and  2).  Experience  now 
proves  that  there  does  not  exist  any  real  difference  in  the 
distance  at  which  both  can  be  recognised.  Both  are  beheld 
with  the  same  clearness,  when  seen  at  the  greatest  distance 
at  which  the  square  one  is  seen. 

This,  of  course,  is  confined  to  certain    limits.     If  the 
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lines  become  very  thin,  accessory  circumstances,  such  as 
irradiation  or  contrast,  will  arise. 

A  further  examination  of  oblong  and  of  square  figures, 
of  equal  amount  of  surface,  leads  us  to  another  considera- 
tion. If,  instead  of  taking  white  and  black  letters,  we  take 
coloured  ones,  we  find  that  colour  and  shape  both  act  in  the 
same  manner. 

In  both  cases  we  find  a  complete  similarity  between  the 
oblong  and  square  letters,  if  they  are  of  the  same  super- 
ficies. 

If  this  be  so,  and  such  is  easily  proved, — if,  thus,  colour 
and  shape  are  subject  to  the  same  rules  as  to  linear  and  to 
square  measure,  the  question  arises  why  we  should  restrict 
all  the  advantages  of  the  linear  measure  to  the  determi- 
nation of  vision,  and  why  we  should  not  do  the  same  for 
the  determination  of  colour-perception  ? 

According  to  the  method  of  Donders,  the  quantitative 
value  of  colour-perception  is  determined  by  comparing  the 
distance  at  which  a  person  distinguishes  coloured  discs, 
with  the  distance  at  which  we  ourselves,  or  any  other  person 
of  a  well-defined  colour-sense,  will  do  so. 

This  method,  although  it  has  been  found  to  answer 
admirably,  has  never  attained  much  popularity,  nor  any 
general  adoption.  The  question  arises  whether  this  may 
not  be  attributed  to  the  general  opinion,  that  the  recog- 
nition of  a  coloured  surface  must  be  registered  by  square 
measure,  which  hampers  the  rapidity  and  simplicity  of  the 
statements.  Why  should  we  not,  just  as  with  the  deter- 
mination of  vision,  here  also  avoid  all  complication,  and 
content  ourselves  with  registering  the  figures  as  we  find 
them,  i.e.  by  linear  measure,  provided  we  remember  that 
this  conventional  value  does  not  represent  C  equal  to  the 
colour- sense  in  the  general  acceptation,  but  to  V^C,  from 
which  we  can  find  C  whenever  it  will  be  wanted  ? 

Donders*  agreed  with  this  opinion,  and  in  the  regulations 

*  F.  C.  Donders,  (  Verslagen  Gasth.,'  vol.  vi.  1880,  p.  144. 
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for  railway  servants'  examination  he  expressed  the  amount 
of  colour-sense  by  the  angular,  i.  e.  linear  measure. 


II. 

Another  question,  to  which  attention  was  drawn  at  the 
Amsterdam  Conference,  in  connection  with  the  determina- 
tion of  the  acuity  of  vision,  was  its  dependence  on  the 
amount  of  illumination.  It  is  well  known  that  vision 
diminishes  with  decrease  of  illumination,  but  their  mutual 
relation  has  as  yet  not  been  well  determined.  We  have  to 
thank  Dr.  T.  H.  Bickerton,  of  Liverpool,  for  recalling  this 
subject  to  the  attention  of  the  meeting  : 

1 '  A  point  which  has  not  yet  been  mentioned,  but  one 
of  vital  importance  to  the  establishment  of  standard  test- 
types   for    the    acuity  of   vision,  is    that    of   illumination 

Thus  in   coming  to   an   agreement  as  to  the 

standard  test-types,  let  us  do  likewise  as  to  the  necessary 
illumination."* 

The  further  discussion  on  this  subject  proved  that  the 
meeting  agreed  with  Dr.  Bickerton,  but  at  the  same  time 
the  difficulties  of  stating  the  degree  of  illumination, 
especially  of  daylight,  were  pointed  out. 

Different  investigations  into  this  question  have  been 
published,  but  we  meet  with  many  contradictions  as  to  the 
results.  It  seemed  desirable  to  make  a  new  series  of  observa- 
tions, with  the  special  view  of  studying  the  sources  of  errors 
which  may  have  given  rise  to  the  contradictory  conclusions. 

Two  of  our  scholars  at  Utrecht  have  assisted  me  to  act 
up  to  this  suggestion.  Dr.  Laan  and  Dr.  Piekema,  both 
with  young  and  healthy  eyes,  set  to  work  to  determine  their 
acuity  of  vision  under  different  degrees  of  illumination. 

We  resolved  to  carry  out  the  experiment  by  artificial 
light,  and  tried  to  provide  a  gas  lamp  of  well-determined 
intensity. 

*  '  Coinptes  rendus  de  la  Conference  Internationale  concernant  la  service 
sanitaire  des  cliemins  de  fer  et  de  la  navigation,  Amsterdam,'  20th  and  21st 
Sept.,  1895,  p.  247. 
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It  immediately  became  evident  that,  as  a  rule,  a  common 
gas  flame  burns  very  unequally,  on  account  of  the  differ- 
ence of  quality  of  the  gas,  and  of  the  constant  change  of 
pressure  to  which  gas  is  liable. 

Preliminary  experiments,  made  in  our  ophthalmic  hospi- 
tal, proved  to  be  useless.  We  surmounted  these  difficulties 
by  the  kind  assistance  of  the  manager  of  the  gas-works 
at  Utrecht,  Mr.  D.  Van  der  Horst,  to  whom  we  feel  greatly 
obliged. 

By  passing  the  gas  over  benzine  the  quality  was  made 
constant,  and  a  special  regulator  provided  the  required 
constancy  of  pressure. 

We  made  use  of  an  Auer  incandescent  burner,  which 
was  daily  photometrically  controlled. 

The  lamp  was  placed  on  a  small  vehicle,  which  could 
easily  be  moved  over  rails  over  a  distance  of  1  to  20 
metres,  so  that  we  had  at  our  disposal  a  degree  of  illumina- 
tion ranging  from  1  to  400. 

The  distances  from  the  object  to  the  lamp  and  to  the 
observer  could  be  accurately  measured  by  a  scale  placed 
along  the  rails. 

All  light  from  the  outside  was  carefully  excluded. 

The  lamp  was  placed  within  a  black  box,  and,  of  course, 
care  was  taken  that  the  lamp  remained  in  the  same 
enclosure,  while  the  intensity  of  the  flame  was  photo- 
metrically determined,  because  the  interior  of  the  box — 
though,  painted  dead  black — still  caused  a  perceptible 
reflection. 

In  this  series  of  determinations  the  intensity  of  illumina- 
tion was  measured  by  the  intensity  of  the  source  of  light, 
which  method  requires  a  complete  absence  of  all  other 
light.  The  consequence  is  that  the  eye  remained  adapted 
to  darkness,  and  also  that  the  types  were  seen  against  a 
darkened  background. 

It  is  clear  that  these  determinations  were  made  under 
unusual  circumstances,  and  we  found  confirmed,  what  daily 
experience  teaches,  that  the  amount  of  vision  must  be 
greater  here  than  when  the  eye  is  adapted  to  light. 
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In  order  to  obtain  a  more  complete  knowledge  of  the 
effect  of  light  on  vision,  it  proved  to  be  desirable  to  make 
also  a  parallel  series  of  determinations,  at  which,  in 
every  instance,  the  illumination  of  the  surroundings  shall 
correspond  with  the  illumination  of  the  objects  under 
examination. 

Till  lately  it  has  been  impossible  to  determine  directly 
the  amount  of  light  on  a  surface  except  by  examining  the 
source  of  illumination. 

At  present,  however,  the  photometer  of  Leonhard  Weber 
enables  us  to  do  so.  This  instrument  is  of  great  value  for 
our  purpose,  and  allows  us  to  measure  directly  the  light 
on  each  surface. 

This  photometer  was  devised  in  18S3  by  Prof.  Leonhard 
Weber,  and  has  since  been  considerably  improved.  It  is 
made  by  F.  Schmidt  and  Hansch,  in  Berlin.1 

The  chief  features  of  this  instrument  consist  in  two 
communicating  tubes  A  and  B,  placed  at  right  angles  to 
each  other  (see  Fig.  2). 

At  the  place  where  they  meet  (p)  a  mirror  is  adjusted  at 
an  angle  of  45°,  in  such  a  way  that,  through  the  eye- 
piece (0),  we  can  observe  the  interior  of  both  tubes  by 
looking  through  the  mirror  into  the  one,  and  by  the  side 
of  the  mirror  into  the  other. 

At  the  end  of  tube  (A),  opposite  the  mirror,  is  a  benzine 
candle,  which,  by  an  ingenious  contrivance,  can  be  made 
to  burn  with  a  very  constant  light.  This  illuminates  a 
white  opal  plate  (f),  which  can  be  moved  to  and  fro  through 
the  tube  (A)  along  a  millimetric  scale.  The  illumination  of 
this  plate,  accordingly,  will  be  in  inverse  proportion  to  the 
square  of  the  distance  (r)  from  the  light  to  the  plate.  If 
bright  daylight  is  to  be  tested,  we  place  at  the  end  of 
tube  B,  near  g,  one  out  of  several  white  opal  plates, 
which  have  each  a  definite  power  of  absorption,  one  of 
which  is  chosen  according  to  the  intensity  of  light  that  is 
to  be  determined. 

1  Besehreibung  des  Photometers  nach  Prof.  Dr.  Leonhard  Weber,  Berlin, 
Druck  von  Julius  Bahlke. 
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The  intensity  of  the  light  that  is  given    off    from   the 
surface,  which  we  want  to  determine,  is  now  measured  by 


Fig.  2. 
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the  quotient  of  the  square  distance  (R?)  from  that  surface 
to  the  plate  (g),  and  the  square  distance  (r2)  from  the  flame 
to  the  moveable  plate  (f)  multiplied  by  a  coefficient  C,  which 
is  definedfor  everyplate  accordingto  its  power  of  absorption. 

(T  =  pr  x  C). 

With  this  photometer  it  is  possible  to  measure  very 
varying  degrees  of  illumination.  However,  as  the  instru- 
ment is  now  constructed,  it  does  not  allow  us  to  determine 
a  light,  lower  than  1  m.c,  namely,  one  standard  candle  at 
one  metre  distance.  If  we  had  to  determine  the  acuity 
of  vision  by  a  feebler  light,  grey  glasses,  of  which  the 
power  of  absorption  had  been  determined  beforehand, 
were  used  before  the  eye. 

This  photometer,  although  a  most  valuable  instrument, 
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cannot  be  said  as  yet  to  be  perfect  in  every  respect.  A  great 
difficulty  arises  from  the  difference  of  colour  of  the  benzine 
flame  and  of  daylight.  And  it  is  exceedingly  difficult  to 
judge  of  the  equality  of  two  illuminated  surfaces  if  they 
are  of  different  colour. 

Weber  endeavoured  to  meet  this  objection  by  providing 
the  eye-piece  of  the  tube  with  a  green  or  a  red  glass 
alternately.  The  difference  in  colour  then  disappears,  and 
from  the  combination  of  the  two  observations  the  intensity 
of  the  white  light  can  be  approximately  calculated. 

It  would  be  best  if  the  benzine  flame  could  be  replaced 
by  a  source  of  white  light  of  a  constant  intensity. 

We  have  endeavoured  to  meet  this  difficulty  by  design- 
ing another  plan  for  avoiding  the  difference  of  colour,  by 
taking  test-types  on  tinted  paper  of  about  the  same  colour 
as  the  benzine  flame.  By  this  arrangement  the  light  on 
both  plates  of  the  photometer  becomes  of  the  same  colour ; 
and  all  difficulty  of  comparing  the  illumination  of  the  two 
plates  is  overcome,  without  interfering  with  our  purpose  of 
making  a  comparative  determination  of  visual  acuteness. 

After  several  examinations  of  the  daylight  it  was  sur- 
prising to  find  how  very  changeable  its  intensity  is.  A 
white  cloud  or  a  ray  of  sunshine  breaking  through  the  clouds 
renders  the  light  ten  times  more  intense.  Prof.  Cohn,  of 
Breslau,  has  subjected  this  matter  to  extensive  experiments. 
He  stated  that  in  the  course  of  a  few  minutes  it  had  been 
equal  to  89,  106,  58,  19,  76  metre  candles.  He  found  that 
a  clear  sky  is  less  intensely  illuminating  than  a  sky  over- 
cast with  bright  grey  clouds. 

With  rain-clouds  the  intensity  of  the  light  amounted  to 
49  to  54  m.c. 

The  unprotected  eye  hardly  perceives  considerable 
changes  when  the  illumination  is  intense.  This  proves 
that  the  efficiency  of  the  increase  of  light  on  vision  shows 
itself  less  if  the  light  exceeds  a  certain  amount.  We  shall 
see  that  the  maximum  of  vision  is  reached  at  a  degree  of 
illumination  beyond  50  m.c. 

On  the  contrary,  with  decrease  of  light  the  vision  soon 
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diminishes,  and  every  change  is  then  clearly  perceived. 
It  is  well  worth  while  to  trace  the  effect  of  decrease  of 
illumination  on  vision.  Many  researches  have  been  insti- 
tuted on  this  question,  with  the  most  various  results  ;  and 
we  are  as  yet  far  from  being  able  to  establish  a  law  con- 
cerning the  relation  between  the  degree  of  illumination 
and  the  acuity  of  vision. 

"We  must  even,"  Uhthoff  asserts,  "positively  reject  all 
the  formulated  laws  that  have  been  proposed  by  different 
authors,  where  changes  of  illumination  of  any  important 
degree  are  concerned." 

Indeed,  the  results  of  the  different  observers  are  most 
diverging ;  but  undoubtedly  these  experiments  are  very 
liable  to  error.  Errors  may  occur  with  both  methods  of 
research  which  we  have  indicated,  viz.  either  by  deter- 
mining the  vision  at  the  illumination  of  the  source  of 
light,  or  by  applying  a  general  illumination,  of  which  the 
intensity  on  each  surface  will  have  to  be  stated. 

As  a  rule  former  experimenters  did  not  keep  the  two 
methods  strictly  separate.  Moreover,  the  last-mentioned 
method  could  not  be  well  applied  before  we  possessed  a 
photometric  instrument  which  enables  us  to  measure 
directly  the  illumination  of  a  surface  while  exposed  to 
light. 

It  would  lead  us  here  too  far  to  give  a  summary  of  all 
former  experiments,  and  to  compare  the  results.  For  this 
we  refer  to  an  essay  of  Professor  Hermann  Cohn  (f  Archiv  f . 
Augenh./xxxi,p.  197)  containing  an  accountof  the  principal 
former  researches.  I  will  confine  myself  here  to  pointing  out 
what  means  have  been  attempted  by  different  observers. 

Tobias  Mayer  (1754)  was  the  first  who  seriously  set  about 
attempting  this  examination.  He  determined  the  visual 
angle  with  parallel  lines,  and  illuminated  them  by  means 
of  a  candle  placed  at  different  distances. 

He  deduced  from  his  results  that  the  visual  acuity  de- 
pends on  the  illumination  in  proportion  to  the  sixth  root 
of  intensities.  Later  researches,  however,  have  not  con- 
firmed this  conclusion. 
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A  century  later  (1865)  these  experiments  were  renewed 
by  Aubert,  to  whom  in  every  direction  physiological  optics 
are  greatly  indebted. 

In  a  perfectly  closed  room  daylight  was  let  in  through 
an  aperture,  which  could  be  widened  or  narrowed  at  will. 
As  objects  he  used  Jaeger's  reading  tests  at  a  1  metre 
distance  from  the  aperture.  We  have  already  seen  what 
a  changeable  source  of  light  daylight  is. 

In  1876  a  prize  was  instituted  by  the  Innsbruck  Faculty 
for  a  mathematical  law  showing  the  relation  between  vision 
and  intensity  of  illumination.  In  answer  to  this  question 
a  set  of  most  accurate  experiments  was  made  by  A.  Posch. 
As  test  objects  he  used  parallel  lines,  with  interspaces  of 
the  same  breadth;  his  source  of  light  was  a  lantern  of 
Dubosq,  with  achromatic  glasses.  He  came  to  the  conclu- 
sion that,  within  certain  limits,  the  acuity  of  vision  increases 
as  the  logarithms  of  the  light  intensities ;  i.  e.  that  acuity 
of  vision  increases  arithmetically,  while  the  intensity  in- 
creases in  a  geometrical  progression. 

With  the  same  view,  experiments  were  made  by  Carp, 
a  scholar  of  Prof.  Schmidt-Rimpler,  of  Marburg,  who 
tested  the  vision  by  daylight,  and  moderated  this  by  dark 
glasses,  of  which  the  absorptive  power  had  been  minutely 
determined.  No  account  was  taken  of  the  variability  of 
daylight. 

Colin  made  a  series  of  experiments  also  by  daylight, 
and  used  absorbing-glasses,  and  intends  to  determine  the 
degree  of  light  with  Weber's  photometer.  These  results, 
however,  have  not  yet  been  published. 

An  elaborate  account  of  former  researches  led  him  to 
the  conclusion  that  there  exists  a  great  variation  with  dif- 
ferent observers,  and  he  concludes  that  we  are  still  very 
far  from  being  able  to  establish  a  law  concerning  the  rela- 
tion between  vision  and  intensity. 

However,  it  may  be  remarked  that  this  variation  partly 
depends  on  Cohn's  method  of  comparison. 

Cohn  takes,  as  his  basis  of  comparison,  the  amount  of 
light  which  proved  to  be  necessary  to  obtain  vision=^. 
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But  §  represents  full  vision  only  for  a  certain  number  of 
persons ;  for  others  it  represents  less  than  full  vision. 

In  order  to  form  a  comparison  between  different  indi- 
viduals, it  is  necessary  to  take  as  a  basis  the  maximum  of 
each  individual  visual  acuity. 

A  normal  eye,  after  required  adaptation,  reaches  its 
maximum  of  visual  acuity  at  an  illumination  of  30  to 
50  m.c.  Beyond,  this  the  vision  hardly  increases  with  the 
increase  of  intensity. 

Klein  only  mentions  that  he  obtained  a  further  increase 
of  vision,  when  the  intensity  of  light  was  carried  much 
higher,  which  is  probably  explained  by  a  further  narrowing 
of  the  pupil.  This  will  improve  the  sharpness  of  the  retinal 
image  if  there  be  abundance  of  light,  especially  if  refrac- 
tive errors  be  present,  which  will  be  corrected  by  the 
stenopaic  effect  of  a  myotic  pupil. 

Our  own  experience  shows  that  the  effect  of  the  change 
of  light  is  restricted  to  the  lower  degrees  of  illumination. 

I  will  not  trouble  you  with  numbers  or  figures,  but  I  ask 
your  permission  to  show  you  the  representation  of  the 
facts  by  means  of  some  curves,  which  give  the  results  of 
determinations  of  vision,  either  with  one  single  source  of 
light  in  darkness,  or  where,  in  daylight,  the  illumination 
of  a  surface  can  be  photometrically  measured.  Our  own 
observations  are  also  not  entirely  free  from  errors ;  both  in 
the  dark  and  in  the  light  they  are  liable  to  two  principal 
sources  of  error,  which  we  could  not  altogether  avoid. 
They  spring  first  from  the  necessity  of  keeping  the  illumi- 
nation constant,  and  secondly  from  the  adaptation  of  the 
eye.  With  both  methods  these  two  considerations  are  the 
sources  of  great  difficulties.  We  did  succeed  in  obtaining 
a  light  of  constant  intensity,  when  experimenting  in  the 
dark ;  but  the  influence  of  reflected  light  was  not  entirely 
to  be  avoided.  We  had  at  our  disposal  a  large  building, 
which  had  been  used  as  a  warehouse  for  coals.  The  wide 
distance  from   walls   and    ceiling,   which,  moreover,  were 
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darkened  with  coal  dust,  enabled  us  to  disregard  all  reflec- 
tion from  this  quarter.  The  floor,  however,  offered  a 
disturbing  reflex  from  the  upper  part  of  the  lantern, 
which  varied  with  the  distance  between  the  object  and 
the  source  of  light.  Besides,  it  proved  impossible  en- 
tirely to  avoid  difference  of  adaptation.  It  changes  at 
the  time  during  which  the  lighted  object  is  observed. 
We  endeavoured,  between  each  two  successive  observa- 
tions, to  give  the  eyes  rest  by  fixing  them  on  the  darkest 
part  of  the  room. 

Disturbing  influences,  owing  to  incorrect  adaptation, 
make  themselves  much  more  felt  when  we  experiment  by 
daylight.  It  would  be  very  difficult,  and  would  require  no 
end  of  precautions,  if  we  wanted  the  light  to  be  equally 
spread  over  the  room  with  every  change  in  the  intensity 
of  the  light.  Under  these  circumstances  the  adaptation 
must  be  different  after  having  looked  either  at  a  lighted 
window  or  at  a  dark  corner  of  the  room.  On  repeating 
these  experiments  we  should  recommend  the  observer  to 
place  before  the  eyes  spectacles  with  frosted  glass  between 
the  successive  observations. 

The  curves  have  been  so  constructed  that  the  intensities 
of  light  are  marked  at  the  abscissas,  whereas  the  ordinates 
indicate  the  degree  of  the  acuity  of  vision.  The  latter  is 
here  expressed  in  decimal  values.  Here,  where  we  have 
to  compare  different  values  with  each  other,  the  decimal 
fraction  is  to  be  preferred  j  whereas  for  the  clinical 
investigations  we  always  prefer  the  common  fraction,  in 
which,  in  the  meantime,  the  denominator  indicates  the 
number  of  the  types  used,  and  the  numerator  the  distance 
at  which  the  object  has  been  seen. 

Both  our  observers,  Mr.  Piekema  and  Mr.  Laan,  made 
these  elaborate  determinations  with  great  accuracy,  for 
which  I  am  greatly  indebted  to  them.  For  objects  we 
used  the  fork- shaped  figures,  whilst  the  source  of  light  was 
a  duly  regulated  lamp  within  a  wooden  case.  Both  proved, 
on  examination,  to  have  apparently  normal  eyes ;  a  slight 
degi-ee  of  regular  astigmatism  was  corrected  by  means  of 
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glasses.  But  the  acuity  of  vision  of  Laan  was  nearly 
twice  that  of  Piekerna.  From  the  curves  it  appears  that 
this  difference  in  the  acuity  of  vision  is  pretty  regularly 
divided  over  the  whole  curves,  so  that  with  every  degree 
of  illumination  below  the  maximum  the  one  surpasses  the 
other  in  acuity. 

For  the  rest,  the  two  curves  resemble  each  other  greatly 
in  shape  and  direction,  as  also  Uhthoff  had  found  on 
comparing  the  curves  of  different  persons. 

We  put  to  ourselves  the  question,  what  features  will  be 
shown  by  the  curves  when  the  squares  of  the  visual  acuity 
are  substituted  for  their  linear  value  ? 

Diagrams  1  and  2  are  representations  of  the  visual 
acuity  of  Mr.  Piekerna  and  Mr.  Laan ;  for  comparison  1 
in  linear  measure,  2  in  square  measure.  The  curve  of 
Laau,  with  double  visual  acuity,  now  rises  four  times 
the  height  of  that  of  Piekerna.  The  same  comparison 
of  linear  and  square  measures  is  seen  in  the  two  repre- 
sentations of  the  visual  acuity  of  Piekerna  made  by  day- 
light. 

This  curve  was  taken  in  the  following  way  :  the  scale  of 
the  photometer  was  put  on,  so  as  to  show  the  amount  of 
light  at  which  we  wanted  to  observe,  and  then  the  blinds 
were  raised  or  lowered  till  the  illumination  of  the  observed 
surface  agreed  with  the  degree  shown  by  the  photometric 
scale. 

All  our  curves  from  observations  by  daylight  show  more 
irregularities  in  form  than  those  taken  in  a  darkened 
room.  This  must  be  accounted  for  by  want  of  correct 
adaptation. 

Here,  too,  we  see  how  with  the  square  measure  these 
divergences  make  themselves  more  clearly  felt  in  propor- 
tion as  they  are  further  removed  from  the  value  of  the 
unit. 

We  see  that  the  linear  as  well  as  the  square  measure 
display  corresponding  divergences  in  their  features,  which 
will  not  surprise  us  when  we  bear  in  mind  that  one  is 
derived  from  the  other. 
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We  cannot  see  any  convincing  proof  here  that  one 
method  is  to  be  preferred  to  the  other,  except  that  the  linear 
measure  yields  lower  and  simpler  values.  The  conclusion 
we  arrive  at  here,  just  as  with  our  clinical  contemplations, 
is  that  it  seems  immaterial  Avhich  of  the  two  methods  is 
followed,  provided  it  be  clearly  stated  in  each  case  which 
measure,  the  linear  or  the  square,  is  meant. 

Diagram  5  shows,  side  by  side,  two  curves  of  average 
values  made  by  Piekema,  one  in  the  dark,  the  other  by 
daylight.  Both  are  expressed  in  linear  measure.  Besides 
the  irregularities  mentioned,  they  show  us,  especially 
with  low  degrees  of  illumination,  that  the  curve  which 
represents  vision  after  adaptation  for  the  dark  surpasses 
the  other. 

Diagram  6  gives  a  representation  of  corresponding 
observations  made  successively  with  two  eyes  and  with  one 
eye,  and  in  both  cases  with  as  well  as  without  diaphragm, 
with  an  opening  of  2*75  mm. 

The  curve  of  binocular  vision  is  everywhere  higher  than 
that  of  monocular ;  but  the  difference  is  nowhere  so  great 
as  is  stated  by  Nicati  and  Mase  de  Lepinar,  who  hold  that 
the  addition  of  the  second  eye  is  equal  to  doubling  the 
intensity  of  light ;  "  que  V usage  simultane  des  deux  yeux 
agit,  comme  si  Von  doublait  I' eclair  age." 

It  is  to  be  expected  that  diaphragms  should,  with  a 
feeble  degree  of  illumination,  decrease  the  acuity  of  vision; 
perhaps  also  by  diffraction  at  the  margins  of  the  opening. 
On  the  other  hand,  a  diaphragm  with  narrow  aperture  may 
have  a  favorable  effect,  inasmuch  as  it  lessens  irregularities 
of  refraction.  From  our  curves  it  appears  that  an  artificial 
pupil  of  this  size  does  not  produce  any  considerable  change. 

Diagram  7  requires  closer  consideration.  It  contains 
two  series  of  observations  by  Piekema  and  Laan,  both  ex- 
pressed in  linear  as  well  as  in  square  measure.  In  order  to 
obtain  a  survey  of  a  long  series  of  differences  of  illumination, 
we  have  not  followed  here  the  common  manner  of  registra- 
tion,  but  have  put  the  successive  degrees  of  illumination  in 
geometrical  progression,  1,  2,  4,  8,  &c,  instead  of  1,  2,  o,  4. 
vol.  xvi.  2 


18  NOTES  ON  VISION  AND   RETINAL  PERCEPTION. 

This  rather  uncommon  way  of  registering  allows  of  some 
facts  being  more  clearly  seen. 

Here  appear  at  once  for  both  curves  the  places  of  crossing 
representing  the  unit  of  visual  value.  These  curves  show 
with  great  clearness  how  the  linear  and  square  values 
diverge  more  in  proportion  as  they  are  further  removed 
from  the  point  which  represents  the  unit. 

The  position  of  Posch,  that  the  visual  acuity  should  in- 
crease in  arithmetical  progression,  just  as  the  intensity 
increases  geometrically,  we  do  not  find  confirmed. 

From  the  different  observations  on  the  influence  of 
illumination  on  intensity  of  light,  some  conclusions  may 
be  drawn  of  a  practical  nature.  Beyond  the  intensity  of 
50  m.c.  the  visual  acuity  no  longer  increases  with  increase 
of  intensity.  This  explains  why  we  notice  almost  nothing 
of  the  rapid  and  great  changes  of  bright  daylight.  This 
fact  is  of  further  practical  application. 

Objections  have  been  raised  that  in  the  determination  of 
visual  acuity  and  in  the  rules  laid  down  on  this  head,  no 
sufficient  notice  has  been  taken  of  the  intensity  of  the  light, 
and  that  the  required  degree  of  this  intensity  ought  not  to 
be  neglected.  We  see  now  that  this  remark  is  correct  as  far 
as  feeble  illumination  is  concerned,  but  does  not  hold  good 
for  strong  illumination.  The  maximum  of  visual  acuity  is 
reached  with  50  m.c,  and  if  the  eye  has  been  adapted  to 
the  darkness  for  a  considerable  time,  with  30  m.c. 

So  the  only  care  that  has  to  be  taken  in  the  determina- 
tion of  the  acuity  of  vision  is  that  the  degree  of  illumina- 
tion does  not  fall  below  30  to  50.  This  degree  of 
illumination  is  easily  reached,  and,  to  make  sure,  we  can 
ascertain  with  Weber's  photometer  whether  the  intensity 
of  the  light  is  great  enough. 

Another  subject  on  which  these  observations  may  throw 
light  is  the  question,  "what  intensity  of  light  is  required 
for  trades  iu  which  a  good  visual  acuity  is  essential  V 

We  were  led  to  start  these  observations  by  a  question  to 
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this  effect,  directed  to  us  by  our  Government.  In  obedi- 
ence to  art.  6  of  the  law  of  20th  June,  1895,  on  factories, 
regulations  were  wanted  for  the  required  illumination  of 
factories  and  workshops,  and  the  question  was  submitted  to 
us,  "  Is  it  possible  to  determine  the  maximum  amount  of 
light  necessary  to  the  workman  with  normal  eyes  for  a 
certain  sort  of  work  ?  and  further,  if  such  an  amount  of 
light  is  to  be  determined,  is  there  a  practical  method  to 
measure  that  amount  of  light?" 

To  answer  these  questions,  we  set  to  work  in  a  practical 
way,  and  repaired  with  the  photometer  to  workshops,  in 
order  to  determine  the  intensity  of  daylight  at  different 
times,  and  further,  when  twilight  begins  to  fall,  to  ascer- 
tain where  at  the  waning  of  daylight  the  want  of  light 
begins  to  impede  the  man's  work.  In  a  printing  business 
we  found  this  to  be  the  case  for  compositors  when 
the  illumination  sinks  below  15  m.c.  With  an  intensity  of 
15  m.c.  a  visual  acuity  of  -|  is  the  extreme  limit.  As  a  rule 
all  work  is  arranged  so  that  it  can  be  done  at  this  vision. 
But  for  the  man  to  have  his  whole  visual  acuity  at  his  dis- 
posal, it  is  necessary  that,  in  the  long  run,  a  much  greater 
intensity  of  light  should  be  afforded. 

If,  however,  the  intensity  of  light  at  dusk  is  not  to  fall 
below  15  m.c.  we  shall  be  sure  to  have  in  the  daytime 
an  intensity  of  between  30  and  50  m.c.  In  answer  to  the 
questions  which  were  laid  before  us,  we  came  to  the 
following  conclusions  :  "  that  in  every  workshop  a  mini- 
mum amount  of  15  m.c.  is  necessary  for  work  resembling 
reading,  whereas  a  minimum  of  10  m.c.  will  do  for  coarser 
work,  e.  g.  that  of  carpenters  and  blacksmiths ;  that  in 
broad  daylight  the  required  amount  is  between  30  and  50 
m.c,  and  that  it  must  be  possible  to  exclude  direct  sunlight. 
The  determination  of  the  intensity  can  be  done  best  by 
means  of  a  Weber's  photometer." 

In  another  respect  the  study  of  the  influence  of  illumina- 
tion in  the  visual  acuity  has  caused  us  to  make  special 
arrangements  in  the  operation  room  at  our  new  hospital. 


20  NOTES  ON   VISION  AND  RETINAL  PERCEPTION. 

Undoubtedly  the  highest  demands  on  the  power  of  vision 
may  be  made  where  delicate  eye-operations  are  to  be  per- 
formed. Considering  that  the  visual  power  is  heightened 
by  adaptation  for  a  weaker  light  than  that  by  which  the 
object  is  observed,  we  have  arranged  our  operation  room 
as  a  spacious  and  lofty  apartment,  of  which  the  walls,  the 
ceiling  and  the  floor  are  painted  black,  bordered  for  orna- 
ment by  a  very  dark  grey.  The  light  falls  in  through  a 
great  window  facing  the  north,  which  can  be  reduced  in 
size  by  different  black  blinds. 

This  arrangement  answers  entirely  to  our  expectations. 
The  operator  has  at  his  disposal  the  maximum  of  his 
vision,  provided  he  be  careful  not  to  look  from  the  dark 
apartment  into  the  light  outside;  and,  beyond  this,  our 
arrangement  proves  to  have  additional  advantages  :  the 
images,  reflected  on  the  cornea,  can  entirely  be  avoided 
when  the  light  enters  from  one  directiou  only.  Also  the 
patient  keeps  his  eye  open  more  easily,  and  further,  there 
is  the  great  advantage  that  the  patient  can  distinguish 
more  clearly  the  flame  of  a  candle  when  seen  against  a 
black  wall;  and,  according  to  Priestley-Smith,  there  is 
no  better  means  of  making  the  patient's  eye  keep  the  right 
direction  than  by  directing  it  towards  a  flame. 

Experience  has  taught  us  that  Priestley-Smith's  advice 
is  a  most  valuable  one,  provided  that  the  illumination  be 
arranged  so  as  to  allow  the  patient  easily  to  distinguish 
the  flame. 

III. 

The  adaptation  of  the  eye  to  light  is  a  highly  im- 
portant phenomenon.  Like  the  size  of  the  pupil,  the  sen- 
sibility of  the  retina  changes  under  the  influence  of  light 
and  dark.  Hitherto  it  is  chiefly  the  duration  of  these 
phenomeua  that  has  been  examined,  and  the  results  show 
us  that  the  time  required  for  adaptation  corresponds  to 
the  period  of  anatomical  changes  in  the  retina,  viz.  the 
formation  and  disappearance  of  visual  purple,  the  alteration 
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in  shape  and  size  of  the  pigment  cells  and  cones,  which  has 
been  known  only  in  the  last  few  years,  as  the  results  of  the 
influence  of  light  and  dark. 

The  knowledge  of  them  gives  us  a  better  insight  into 
these  important  and  hitherto  mysterious  phenomena.  More- 
over Hering's  theory  on  retinal  perception  assists  us  in 
arranging  the  facts  and  searching  for  an  explanation.  In 
the  study  of  the  observation  of  light  and  of  colour  the 
inquiry  into  the  after-images  occupies  an  important  part ; 
these  phenomena  are  intimately  related  to  those  of  the 
adaptation  of  the  eye,  and  to  the  influence  of  different  parts 
of  the  retina  on  each  other. 

I  beg  I  may  be  allowed  to  call  your  attention  to  a  special 
review  of  some  of  these  important  phenomena.  Aubert  was 
the  first  to  insist  that  the  after-images  can  be  best  studied 
successfully  when  reduced  to  their  simplest  form.  For  this 
purpose  he  made  use  of  the  electric  spark,  with  which  he 
illumined  a  small  coloured  surface.  The  results  were 
highly  remarkable,  diverging  as  they  did  in  many  respects 
from  former  observations.  In  1891  they  were  once  more 
examined  by  Professor  W.  Hess,  and  in  1894  by  Dr.  H. 
P.  Bosscha,  of  Utrecht.  At  present  their  study  is  occupy- 
ing us  again,  and  we  will  endeavour  to  analyse  them  more 
minutely.  These  experiments  are  highly  instructive  where 
we  are  engaged  in  accounting  for  perception  of  colour; 
indeed,  they  are  so  remarkable  that  it  is  a  matter  of  surprise 
that  they  have  not  been  examined  and  studied  oftener.  In 
their  results  they  furnish  us  with  matter  by  which  to  test 
the  theories  on  the  perception  of  light  and  colour.  I  beg 
to  be  allowed  to  describe  these  experiments,  and  to  recom- 
mend them  to  your  attention.  I  know  of  no  observations 
that  are  so  beautiful,  and  at  the  same  time  stimulate  the 
student  so  powerfully  to  further  inquiry. 

Like  Aubert,  we  started  from  the  principle  that  these 

observations  ought  to  be  reduced  to  their  simplest  form. 

As  far  as  possible  we  shall  try  to  keep  to  this  principle 

even  more  rigidly  than  was  done  in  former  observations. 

Our  object  of  observation  is  a  small  screen,  standing  de- 
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taclied  from  other  things.  We  have  at  our  disposal  a  large 
apartment,  of  which  the  walls  are  quite  dark,  and  the 
observed  screen  stands  at  no  less  than  eight  metres  distance 
in  front  of  its  dark  background.  The  screen  is  properly 
illuminated  by  an  electric  spark  of  great  intensity,  the  light 
of  which  is  reflected  on  the  screen  by  a  concave  mirror. 

Between  the  spot  where  the  spark  arises  and  the  observer 
a  screen  has  been  placed  preventing  the  spark  from  being 
seen  immediately.  We  prefer  the  electric  spark  to  the 
illumination  of  the  closed  lantern  with  momentary  opening, 
because,  in  case  of  the  spark,  the  duration  of  the  illumina- 
tion may  be  neglected,  and  it  is  very  difficult,  in  using  the 
lantern,  to  avoid  all  escape  of  light;  and  it  is  necessary 
that  the  experiments  should  be  made  in  absolute  darkness. 
The  trustworthiness  of  the  observation  is  entirely  depen- 
dent on  the  eye  being  kept  in  absolute  darkness.  The 
slightest  glance  of  a  light  harms  the  accuracy  of  obser- 
vation. Where  these  precautions  are  taken  we  see  a  con- 
stant series  of  phenomena  succeeding  each  other  rapidly. 
It  is  therefore  advisable,  with  every  observation,  to  restrict 
our  attention  to  one  of  the  phases,  so  that  with  the  first 
experiment  the  commencement,  and  with  the  second  the 
end  of  the  phenomenon  is  more  particularly  observed. 

The  phenomena  then  showing  themselves  are  as  fol- 
lows : — The  moment  the  spark  flashes  forth  there  appears 
on  the  screen  a  bright  flood  of  light,  which  rapidly  increases 
in  intensity,  and  fades  away  in  a  nearly  corresponding 
period  of  time.*  During  the  increase  in  intensity  the  flood 
of  light  has  the  same  colour  as  the  screen;  during  the 
decrease  we  see  the  opposite  colour.  We  estimate  the 
duration  of  the  whole  phenomenon  at  less  than  a  second ; 
under  certain  circumstances,  however,  longer. 

Whereas  Aubert  had  noticed  this  change  of  colour  of  the 
after-image  only  with  red  light,  Hess  proved  conclusively 
that  it  is  to  be  observed  with  all  colours.  We  found  it  to 
be  so  for  all  colours,  provided  they  are  sufficiently  satu- 
rated.    Also  mixed  colours,  such  as  yellow-green  or  violet, 

*  Aubert,  '  Phys.  Optik,'  p.  512. 
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are  seen  as  such,  and  likewise  give  the  opposite  mixed 
colours.  A  white  screen  shows  the  violet  colour  of  the 
spark,  and  here  again  it  is  proved  that  absolute  white  is 
very  rare ;  white  paper  always  has  a  yellow  or  a  blue  tint. 
There  is  no  better  means  of  easily  recognising  a  feeble 
objective  tint  than  this  rapid  succession  of  opposite  colours. 
A  dead  black  which  was  used  showed  a  saturated  blue, 
succeeded  by  yellow. 

With  these  two  phases  of  the  phenomenon  we  clearly 
have  two  components,  viz.  the  white  light  and  the  colour. 
The  white  light  (the  brightness)  we  cannot  isolate,  because 
the  spark,  as  well  as  a  white  screen,  are  always  more  or 
less  coloured.  On  the  other  hand,  it  is  possible  to  diminish 
the  intensity,  whilst  the  colour  remains  pretty  nearly  un- 
altered, and  so  becomes  more  saturated.  We  effected  this 
by  applying  between  the  screen  and  the  observer's  eye,  or 
between  the  spark  and  the  screen,  coloured  glass  plates  of 
the  same  colour  as  the  observed  screen.  The  white  light 
then  considerably  diminishes,  whilst  at  the  same  time  the 
colours,  both  for  the  first  and  the  second  phase,  are  seen 
to  greater  advantage.  Already  Aubert  had  noticed*  that 
the  positive  after-image,  by  means  of  the  electric  spark, 
lasts  longer  with  feeble  than  with  intense  illumination. 
Exner  even  lays  down  the  rule,  "  Jeh  schwacher  die 
Reizung,  desto  langer  das  Nachbild  :  "  "The  feebler  the 
exciting,  the  longer  the  after-image," — which  rule,  how- 
ever, naturally  only  holds  good  within  certain  limits.  The 
truth  is  that  these  phases  of  the  after-image  are  more 
clearly  perceptible  when  the  white  light  diminishes,  i.  e. 
when  the  colour  becomes  more  saturated.  These  two 
phases  are  succeeded  by  a  third  phase,  which  is  of  much 
longer  duration,  and  shows  entirely  different  phenomena. 
The  after-image  now  arising,  though  corresponding  with 
the  original  image  in  shape  and  size,  is  very  feebly  coloured, 
mostly  of  a  reddish  brown,  as  of  brick,  more  or  less  re- 
sembling the  colour  of  the  illumined  pupil.     Sometimes  it 

*  Aubert,  «  Phys.  Optik.'.'p.  511. 
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is  hardly  possible  to  define  the  colour;  it  seems  to  be  a 
mixed  one,  still  in  a  measure  resembling  brick  red.  As 
long  as  this  brown  after-image  exists  there  is  anaesthesia 
for  objective  light.  As  such  we  used  luminous  paint,  with 
which  the  observed  plate  is  covered.*  As  long  as  the 
brown  after-image  generally  remains,  the  luminous  plate 
seems  quite  extinguished,  provided  the  eye  keeps  immove- 
ably  fixed  on  it.  If,  on  the  contrary,  the  eye  is  moved,  so 
that  the  image  is  thrown  on  another  part  of  the  retina,  the 
light  reappears  at  once,  and  shows  the  original  brightness 
immediately  ;  whereas  when  it  is  fixed  immoveably  the 
image  returns  slowly  and  gradually. 

This  third  phase  of  the  after-image  corresponds,  as  far 
as  the  time  of  the  origin  and  the  duration  of  its  existence 
are  concerned,  with  the  more  commonly  studied  after- 
images, which  arise  by  a  longer  continued  looking  at  a 
bright  object  and  its  projection  on  a  white  surface ;  e.  g. 
if,  after  looking  at  a  coloured  ribbon  on  a  bright  surface, 
and  then  quickly  removing  the  ribbon,  we  observe,  after  a 
very  short  interval  of  darkening  which  corresponds  to  the 
second  phase,  an  after-image  of  the  opposite  colour. 

This  after-image  lasts  longer  in  proportion  as  the  fixa- 
tion has  been  more  perfect,  and  consequently  also  longer 
than  with  the  illumination  by  the  electric  spark.  But  it 
seems  certain  that  both  these  after-images  represent 
corresponding  phenomena  of  the  retinal  function. 

Also  with  the  last  mentioned  after-images  we  observe  a 
successive  disappearing  and  reappearing  of  the  phenomena. 


IV. 


This  interesting  succession  of  light  and  dark  of  the  after- 
image can  also  be  seen  with  the  direct  image  of  a  very 
feeble  light,  if  we  look  at  it  in  a  completely  darkened  room. 

If,  e.  g.,  we  continue  for  some  minutes  to  look  at  the 

*  Aubert,  ibid.,  p.  497. 
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feeble  light  of  luminous  paint,  it  slowly  fades  and  dis- 
appears altogether.  But  with  the  least  motion  of  the  eye 
it  suddenly  reappears. 

If  we  take  care  that  we  do  not  remove  the  eye,  and  that 
we  remain  viewing  the  same  spot,  we  also  shall  see  the 
light  reappear;  but  this  time  the  brightness  returns  not 
suddenly,  but  gradually  and  slowly. 

After  some  time  it  fades  again,  and  so  we  obtain  a  con- 
tinual slow  succession  of  light  and  of  darkness. 

From  the  progress  being  a  slow  or  a  quick  one,  we  can 
infer  whether  the  reappearance  of  the  image  is  the  result 
of  a  movement  of  the  eye,  or  whether  it  be  due  to  a  local 
alteration  in  the  retinal  perception. 

It  seems  to  me  that  these  phenomena  are  to  be  looked 
upon  as  a  clear  example  of  the  reciprocal  effect  of  the 
adjoining  parts  of  the  retina  upon  each  other. 

According  to  Hering's  theory  there  is  a  continual  reci- 
procal influence  between  the  spot  of  the  retina,  where  the 
image  is  observed,  and  the  adjoining  parts.  This  influence 
is  due  to  a  modification  of  the  visual  substance,  which, 
according  to  Hering's  suggestion,  will  perform  an  alter- 
nate dissimilation  and  assimilation.  It  will  not  seem 
strange  that  dissimilation  and  assimilation  can  temporarily 
become  equally  great,  and  by  reciprocal  influence  neutralise 
each  other. 

The  varying  increase  in  brightening,  and  the  gradual 
fading  away,  would  then  have  to  be  attributed  to  a  struggle 
between  dissimilation  at  the  spot  of  the  retinal  image,  and 
assimilation  in  the  surrounding  retina. 

We  undoubtedly  owe  to  Hering's  theory  that  it  enables 
us  to  compare  and  account  for  widely  diverging  pheno- 
mena much  better  than  we  could  do  so  before. 

This  causes  us  to  appreciate  this  seemingly  unimportant 
fact,  and  may  stimulate  to  continue  by  this  means  to 
investigate  the  processes  of  retinal  perception. 
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Diagram  No.  3.— Visual  Acuity  in  relation  to  an  increasing  amount  of  light. 
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Diagram  No.  6.— Visual  Acuity  in  relation  to  an  increasing  amount  of  light. 
Observations  A,  B,  C,  and  D  made  in  the  dark  by  Piekema. 
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Diagram  No.  7.— Visual  Acuity  in  relation  to  an  increasing  amouut  of  light. 
Observations  I.  and  II.  made  in  the  dark. 
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INTRODUCTORY     ADDRESS, 

DELIVERED     BEFOEE 

The  Ophthalmological  Society  op  the  United   Kingdom 
on    October    17th,    1895, 

By  Edward  Nettleship,  F.R.C.S.,  President. 

My  first  duty,  gentlemen,  is  to  thank  you  very  grate- 
fully for  the  honour  I  have  received  at  your  hands  by  my 
election  as  the  President  of  this  Society. 

I  take  this  honour,  however,  as  not  only,  not  even 
chiefly,  for  myself. 

It  was  my  good  fortune  nearly  sixteen  years  ago,  in  the 
spring  of  1880,  to  be  much  thrown  with  several  earnest 
and  enthusiastic  workers  in  ophthalmology,  whose  joint 
efforts  led  to  the  formation  of  this  Society.  We  are 
especially  indebted  to  Brailey,  Stephen  Mackenzie,  and 
the  late  James  Adams  for  the  movement  that  secured  the 
weighty  approval  and  leadership  of  Sir  William  Bowman 
in  launching  this  Society,  almost  the  first  of  the  special 
medical  societies  of  our  country.*  If  to-day  it  is  my  lot  to 
preside  at  our  meetings,  I  owe  this  distinction  chiefly  to 
my  association  with  those  who  created  the  Society. 

Gentlemen,  I  feel  that  in  making  me  your  President 
you  have  expressed  approval  of  the  efforts  of  all  who 
helped  to  found  our  Society,  and  to  guide  it  in  its  early 
years ;  and  for  this  I  thank  you  even  more  than  for  the 
high  compliment  you  have  paid  to  myself. 

Coming  as  I  do  after  a  series  of  Presidents  all  older 
than  myself,  all  vastly  my  superiors  in  merit,  many  of 
them  men  whose  names  have  for  years   been  household 

*  The  Odontological  Society  of  Great  Britain  was  formed  in  1856, 
and  the  Obstetrical  Society  in  1858.  See  Bailey,  '  British  Medical  Journal,' 
18U5,  vol.  ii,  p.  101. 
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words  in  onr  profession  all  over  the  world,  I  have  but 
little  confidence  in  my  ability  to  discharge  fitly  the  duties 
of  this  high  office.  I  can  but  beg  your  indulgence  for 
defects  of  which  I  am  only  too  well  aware — defects 
brought  home  as  they  are  with  especial  force  when  I 
remember  the  urbanity,  dignified  address,  impartiality, 
and  diligent  attention  to  all  the  interests  of  the  Society, 
that  were  so  conspicuous  in  my  immediate  predecessor. 

As  our  Ophthalmological  Society  was  almost  the  first 
of  the  special  societies,  so  it  is  still,  and  must  always 
remain,  second  to  none  in  practical  weight  and  breadth  of 
interest ;  for  our  Society  is  a  very  important  educational 
centre,  comprehending  in  itself  the  spirit  of  all  that  is  best 
in  the  teaching,  research,  and  practice  of  the  ophthalmic 
institutions  of  our  country. 

Every  difficult  craft  and  art  must  be  more  or  less 
specialised,  if  its  achievements  are  to  be  as  good  as 
possible,  for  art  is  long,  difficult,  and  elaborate;  and 
ophthalmology  offers  no  exception.  The  necessity  of 
keeping  our  knowledge  fresh  and  growing,  of  holding  our 
minds  open  and  our  mental  grasp  broad  and  vigorous,  has 
to  be  reconciled  with  the  limitations  of  personal  capacity, 
endurance,  and  opportunity.  Thus  specialist  societies  and 
special  hospitals,  leavened  as  much  as  possible  by  variety 
of  membership  and  stimulated  by  friendly  rivalry,  are 
necessary  for  thoroughness  of  work.  They  are,  however, 
not  incompatible  with  breadth  of  view  and  simplicity  of 
aim;  for  the  narrowing  influence  of  specialism  in  daily 
work  is  not  increased,  but  diminished  by  meeting  often 
and  discussing  freely,  especially  when  many  of  the  mem- 
bers are  largely  engaged  in  other  branches  of  professional 
work. 

What  is  true  of  the  scientific  value  of  special  societies 
is  in  the  main  true  also  of  well-ordered  special  hospitals. 
For  in  the  latter  practical  work  and  scientific  research  can 
often  be  elaborated  to  a  degree  that  is  impossible  in  the 
corresponding  departments  of  the  general  hospitals, 
where  the    interests   of  the   great   medical   and   surgical 


INTRODUCTORY    ADDRESS.  29 

divisions  must  always  be  supreme.  The  special  depart- 
ments could  not  have  taken,  and  could  not  now  maintain, 
the  high  standard  of  their  work  and  teaching,  did  not 
facilities  exist  for  associated  work  and  mutual  enlighten- 
ment at  the  special  hospitals  and  special  societies.  Lest 
the  words  just  used  should  fail  to  convey  fully  what  I  wish 
to  express  as  to  the  respective  functions  of  the  departments 
and  of  the  special  institutions,  let  me,  at  the  risk  of  being 
wearisome,  enlarge  a  little. 

During  the  last  thirty  or  forty  years  the  hospitals  and 
medical  schools  have  gradually  made  provision,  often  on  a 
very  liberal  scale,  for  the  separate  charge  of  maladies  that, 
by  common  consent,  require  particular,  or  difficult  methods 
of  diagnosis  and  treatment.  I  wish  emphatically  to  express 
the  warmest  appreciation  of  the  very  high  value  of  these 
special  departments  ;  and  equally  to  guard  myself  against 
overlooking  certain  dangers  to  which  special  hospitals  are 
particularly  prone.  All  now  admit  that  the  special  depart- 
ments are  necessary  at  every  hospital  with  a  medical  school ; 
that  the  teaching  of  the  elements  of,  for  example,  ophthal- 
mology, to  mention  only  one  subject,  is  essential ;  that  the 
advantage  of  constant  association  in  work  with  his  medical 
and  surgical  colleagues  is  invaluable,  even  indispensable,  to 
the  specialist  in  his  own  branch,  and  that  his  work  reacts 
favorably  on  that  of  others. 

Probably  few,  if  any,  doubt  that  special  hospitals  also 
will  continue  to  be  necessary,  and  that  they  will  command 
respect  so  long  as  by  advanced  teaching,  pathological 
research,  and  all  other  suitable  methods,  they  strive  for 
the  furtherance  of  knowledge  and  skill  in  their  own 
subjects.  Neither  the  departments  nor  the  institutions  for 
special  diseases  can  stand  alone  without  danger  of  one  kind 
or  another.  The  best  way,  as  it  seems  to  me,  of  combining 
the  strong  points  in  each,  and  avoiding  the  weak  places  in 
both,  will  be  found  when  each  officer  of  a  special  depart- 
ment shall  be  also  attached  to  a  special  hospital  ;  and  when 
the  staffs  of  the  special  hospitals  are  composed  of  men  who 
also  hold  office  in  a  special  department. 
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The  work  hitherto  done  by  our  own  Society  has,  we  may 
justly  say,  been  of  considerable  importance.  Some  far- 
reaching  discussions  have  taken  place,  and  several  valuable 
collective  reports  have  been  made  ;  our  '  Transactions ' 
contain  a  great  store  of  important  records  and  observa- 
tions, and  many  of  our  illustrations  are,  I  believe,  second 
to  none  in  faithfulness  and  beauty  of  execution.  Whilst 
I  yield  to  none  in  admiration  and  respect  for  the  value 
of  much  of  the  work  that  has  been,  and  is  published 
abroad,  I  think  we  occasionally  allow  our  appreciation  of 
foreign  research  to  obscure  the  merits,  either  in  time  or  in 
importance,  of  work  done  at  home.  We  cannot  be  too 
careful  to  assign  the  claim  of  priority,  whether  in  time  or 
merit,  correctly,  even  when  it  is  due  to  our  own  country- 
men. 

The  material  that  our  Society  has  to  deal  with  is  in- 
exhaustible, and  our  continued  success  is  assured  if  we 
show  that  we  can  adapt  ourselves  to  any  changes  in  the 
character  or  methods  of  our  work  that  the  times  may 
demand.  How  often  in  ophthalmic  work  it  is  necessary 
that  researches,  either  clinical  or  pathological,  which 
seemed  final  have  to  be  repeated  in  a  different  and  better 
way.  How  true  it  is  that  there  is  almost  unbounded  room 
for  the  re-examination  of  many  every-day  practices  and 
beliefs  ;  for  the  filling  up  of  many  gaps  in  our  knowledge ; 
for  the  observation  of  the  effects  of  particular  remedies, 
separated,  as  far  as  is  proper  and  possible,  from  compli- 
cating circumstances  ;  for  the  pathological  examination  of 
many  conditions  that  we  know,  hitherto,  chiefly  through 
their  clinical  appearances. 

Gentlemen,  before  making  any  further  remarks,  I  believe 
that  I  shall  carry  the  feeling  of  this  Society  with  me  in 
trying  to  express,  however  inadequately,  our  sense  of  the 
loss  we  have  sustained  in  the  death,  since  the  last  meeting, 
of  our  distinguished  honorary  member,  Dr.  John  Syer 
Bristowe. 

Dr.  Bristowe,  though  not  himself  an  expert  in  the  use  of 
the  ophthalmoscope,  was  keenly  alive  to  the  importance  of 
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ocular  signs  and  symptoms  in  the  investigation  of  disease. 
He  showed  this  practically  by  joining  our  Society  several 
years  ago,  and  he  was  elected  one  of  our  honorary  members 
only  as  recently  as  at  the  last  annual  meeting.  Those  who 
knew  Dr.  Bristowe  well  when  he  was  actively  engaged  in 
clinical  teaching,  aud  in  the  earlier  years  when  he  was  also 
much  in  the  post-mortem  room,  came  to  entertain  a  deep 
respect  for  the  fulness  of  his  knowledge,  the  accuracy  of 
his  diagnoses,  the  methodical  clearness  of  his  exposition, 
aided  not  a  little  by  those  graphic  drawings  on  the  black- 
board that  formed  one  of  the  features  of  his  ward  visits. 
For  many  years  his  unofficial  Sunday  morning  visit  was 
eagerly  attended  by  men  of  every  age,  and  almost  every 
school ;  he  was  there  to  teach  everyone,  and  to  learn  from 
whomsoever  he  could.  To  colleagues  as  well  as  pupils  Dr. 
Bristowe  taught  unconsciously  numberless  character  lessons 
of  inestimable  value,  by  his  honesty  and  directness  of  pur- 
pose, and  by  the  independence,  courage,  and  quiet  self- 
reliance  with  which,  regardless  of  his  own  interests,  he 
always  pursued  the  course  that  he  believed  to  be  right.  I 
speak  from  more  than  my  experience  at  St.  Thomas's,  for 
I  was  so  fortunate  as  to  come,  in  a  small  way,  under  Dr. 
Bristowe' s  influence  long  before  I  became  attached  to  that 
hospital,  during  the  outbreaks  of  cattle  plague  and  of 
cholera  in  1865  and  1866.  We  can  ill  afford  to  lose  the 
incentive  to  good  work  given  to  us  by  members  such  as 
Dr.  Bristowe. 

I  will  now  refer  to  a  few  questions  that  seem  to  me  very 
appropriate  for  our  work  at  present,  although  many  of 
them  have  been  already  the  subject  of  communications 
here.  Some  are  examples  of  rare  disease,  every  case  of 
which  is  worth  recording  with  all  accompanying  facts ; 
others,  subjects  which  seem  capable  of  something  approach- 
ing final  settlement  by  the  collective  work  of  Committees, 
or  by  set  Discussions;  others,  subjects  which  for  various 
reasons  can  for  the  present  be  most  usefully  dealt  with  in 
separate  papers. 

Amongst    important    rarities    we    find    sympathetic    in- 
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flammation  occurring  without  known  perforation  of  the 
exciting  eye.  Every  such  case  should  receive  the  most 
searching  investigation ;  but  most  of  the  cases  published 
in  support  of  this  statement  break  down  on  examination. 
It  is  said  that  an  eye  containing  a  malignant  tumour 
may,  without  the  occurrence  of  any  perforation  of  its 
tunics,  cause  sympathetic  inflammation ;  I  know  of  only 
one  such  which  seems  free  from  objection,  viz.  Dr.  Nieden's 
case,  Internat.  Ophth.  Congress,  Edinburgh,  1894. 

Do  foreign  bodies  retained  ivithin  the  eyeball  often  cause 
sympathetic  inflammation  ?  They  are,  of  course,  liable  to 
set  up  recurrent  attacks  of  pain,  redness,  and  doubtless  local 
inflammation,  calling  for  excision  at  a  long  interval  after 
the  injury ;  but  the  degree  of  danger  of  sympathetic 
disease  appears  not  to  have  been  settled.  The  question 
was  specially  raised  by  Mr.  Priestley  Smith  (vol.  xii,  p.  191). 
All  cases  should  be  recorded  in  which  the  eyelashes  or 
eyebrows  become  white  in  the  course  of  sympathetic  ophthal- 
mitis, or  of  other  forms  of  malignant  uveitis  (Mr.  Tay's 
case,  vol.  xii,  p.  29). 

True  buphthalmos. — Mr.  Juler  has  given  one  of 
probably  the  few  instances  showing  the  anatomical  changes 
at  a  very  early  age  ('Transactions/  vol.  xi,  p.  240). 
Though  usually  progressing  to  blindness,  we]  occasionally 
see  cases  in  which  the  disease  has  been  arrested  with  good 
sight.     Both  these  points  need  further  elaboration. 

Detachment  of  the  choroid. — Two  cases  of  this  rare  con- 
dition are  described  in  detail,  by  Mr.  Story  in  vols,  xi 
and  xii,  with  references  to  previously  published  cases;  and 
Mr.  Mules  has  recorded  two  cases  in  vol.  xiii.  In  Mr. 
Story's  cases  there  was  no  opportunity  for  pathological 
examination.  In  one  of  Mr.  Mules' s  cases  the  eye  was  ex- 
cised, but  apparently  no  microscopical  examination  made. 
It  is  of  extreme  importance  to  know  of  every  case  in  which 
a  choroid  detached,  so  as  to  exhibit  the  ophthalmoscopical 
appearances  of  tumour,  has  been  proved  by  the  microscope 
to  contain  no  new  growth.  I  am  glad  to  see  a  paper  on 
this  subject  among  the  agenda  for  this  evening. 
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Amongst  rare  diseases  of  the  fundus  we  want  further 
contributions  on  the  following  :  A  peculiar  disease  of  retina, 
and  of  central  nervous  system  in  infants,  described  by  Mr. 
Tay  in  vol.  i,  p.  55,  vol.  iv,  p.  158,  and  vol.  xii,  p.  125  ;  and 
more  exhaustively  by  Mr.  Kingdon  in  vol.  xii,  p.  12G. 
Particular  attention  might  be  given  to  the  question  of 
consanguinity. 

The  origin  and  mode  of  formation  of  the  " angioid 
streaks  "  or  scar-lines,  between  retina  and  choroid,  figured 
by  Mr.  Stephenson  in  our  twelfth  volume. 

All  cases  of  permanent,  presumably  congenital,  night- 
blindness  without  visible  ophthalmoscopical  changes,  such  as 
reported  by  Mr.  Morton  in  vol.  xiii ;  and  all  cases  show- 
ing the  same  symptoms  but  remaining  stationary  in  spite 
of  the  presence  of  visible  changes. 

Cases  are  still  wanted  in  which  there  is  proof  of 
amblyopia,  or  of  disease  of  optic  nerves  caused  by  alcohol 
in  persons,  male  or  female,  who  do  not  smoke.  Has  any- 
one, since  the  discussion  on  toxic  amblyopia  here  in  1887 
(vol.  vii,  p.  36),  seen  cases  in  which  tobacco  could  be 
absolutely  excluded  ? 

Mr.  Snell  in  vols,  v  and  xiii  has  given  three  cases,  and 
referred  to  a  few  others  previously  published,  in  which 
temporary  paralysis  of  the  third  nerve  accompanies  an 
attack  of  one-sided  sick-headache.  These  cases  are  extremely 
puzzling.  Perhaps  when  a  much  larger  number  have  been 
recorded  we  may  find  that  some  at  any  rate  are  due  to 
coarse  disease  involving  the  nerve. 

Amongst  subjects  more  or  less  suitable  for  elucidation 
by  collective  work  may  be  mentioned  the  relative  merits  of 
removal  of  the  eyeball  and  of  evisceration  with  or  Avithout 
insertion  of  a  glass  or  metal  globe  into  the  sclerotic. 
Sufficient  material  could  probably  now  be  collected  to 
allow  the  formation  of  a  final  opinion  on  the  advantages 
of  each  of  these  operations  in  regard  to — 

(1)  Immunity  from  danger  of  meningitis. 

(2)  Immunity  from  danger  of  sympathetic  disease. 

(3)  Rate  and  ease  of  recovery  after  operation. 
vol.  xvi.  3 
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(4)   Comfort  and  mobility  of  the  artificial  eye. 

The  disease  called  "Pemphigus"  or  "Essential  .shrink- 
ing "  of  the  Conjunctiva  might  also,  I  would  suggest,  be 
fruitfully  investigated  and  reported  upon  by  a  Committee. 
This  conjunctival  disease  is  without  doubt  often  associated 
with  the  occurrence  of  blebs  in  the  mouth  or  with  chronic 
disease  of  the  nasal  mucous  membrane,  or  with  bullous 
and  vesicular  eruptions  on  the  skin.  It  is  noteworthy  that 
the  skin  eruption  sometimes  leaves  scars,  which  is  not,  I 
believe,  the  case  in  ordinary  pemphigus  (see  Mr.  Cross's 
case,  vol.  xii,  p.  Gl).  Is  this  very  peculiar  disease  of  the 
conjunctiva  ever  associated  with  true  pemphigus  ?  We 
should  need  help  from  dermatologists  in  reporting 
effectively  on  the  subject. 

Hare  cases  have  been  seen  and  published  from  time  to 
time  under  the  title  "  Chronic  diphtheritic  "  or  "  Chronic 
membranous"  conjunctivitis.  Some  of  them  are  most 
remarkable.  Perhaps  they  might  be  reduced  to  order,  and 
fresh  cases  added  by  the  labours  of  a  committee,  with 
especial  reference  to  their  connection,  if  any,  with 
diphtheria. 

I  think  there  is  room  for  a  discussion  between  physicians 
and  ophthalmic  surgeons  in  the  study  of  the  cases  commonly 
called  retro-bulbar  neuritis.  This  term  unquestionably 
includes  more  than  one  form  of  acute  inflammation  of  the 
extra-cranial  part  of  the  optic  nerve  or  nerves,  and  it  is 
important  to  discriminate,  when  possible,  between  the 
cases  indicative  of,  or  associated  with,  disseminated  sclerosis 
and  others  due  to  causes  that  remain  entirely  local  from 
beginning  to  end. 

The  present  state  of  opinion  on  the  respective  merits  of 
tenotomy  and  advancement  for  concomitant  convergent 
squint  might  perhaps  be  an  interesting  subject  for  a 
purely  ophthalmic  discussion  ? 

The  relative  value  of  the  various  strong  local  remedies  for 
serious  ulcers  of  the  cornea  is  full  of  practical  bearings. 
Not  admitting  of  precise  statement  or  statistical  treat- 
ment, we  should  nevertheless,  I  believe,  assist  each  other 
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much  by  expressions  of  opinion  and  by  narrating  our 
experiences. 

Observation  has  of  late  been  much,  directed,  both  abroad 
and  here,  to  the  minute  clinical  varieties  of  superficial 
keratitis,  and  this  field  is  evidently  a  fruitful  one  for  re- 
search and  contributions. 

Two  forms  of  corneal  ulcer  seem  also  to  need  especial  study, 
the  so-called  dendritic  ulcer,  and  another  form,  which  in 
my  experience  is  rare,  of  extremely  chronic  moderately  deep 
areolar  creeping  ulcer,  which  runs  a  course,  not  of  days  or 
weeks,  but  of  many  months,  eating  off  perhaps  half  the 
thickness  of  the  cornea,  and  not  stopping  so  long  as  any 
part  of  the  corneal  surface  remains  healthy;  not  perforat- 
ing, and  never  accompanied  by  hypopyon. 

There  is  room  for  further  work  as  to  the  relations,  if 
any,  between  chronic  trachoma,  so-called  acute  trachoma, 
follicular  conjunctivitis,  and  "  spring  catarrh  ;"  and  par- 
ticularly on  the  connection,  if  there  be  any,  between  the 
two  latter  affections  of  the  conjunctiva,  and  chronic  hyper- 
trophic affections  of  the  tonsils  and  of  the  naso-pharynx. 

If  chronic  trachoma  is  very  contagious,  can  any  one 
explain  the  cases,  by  no  means  rare,  in  which  the  disease  is 
limited  for  years  to  the  lids  of  one  eye  ?  Mr.  Ridley,  as 
the  result  of  his  own  histological  examination,  suggests 
that  the  contagium  may  be  a  parasitic  protozoon  (vol.  xiv, 
p.  32). 

Chronic  iridocyclitis,  or  cyclo-iritis,  with  keratitis 
punctata,  is  most  frequent  in  young  women  and  in  women 
at  about  the  climacteric.  It  is  not  enough  to  say  that  the 
disease  is  due  to  generally  enfeebled  health.  Upon  what 
form  or  forms  of  blood  impurity  from  internal  absorption, 
defective  assimilation,  or  faulty  elimination,  does  the  disease 
depend  ?  And  why  is  the  constitutional  state  so  often 
shown  by  disease  of  the  peculiar  structures  described  by 
Treacher  Collins  and  Nicati  as  glands  in  the  ciliary  body  ? 

What  are  the  facts  as  to  the  occurrence  of  iritis,  of  any 
form,  as  a  late  consequence  of  syphilis  ?  Opinions  differ  :  the 
point  should  be  capable  of  settlement  without  difficulty  if 
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we  keep  close  to  facts  and  refuse  to  be  satisfied  by  pre- 
conceptions. 

We  have  lately  been  bearing  a  good  deal  about  deep 
tubercle  of  the  eye,  of  the  iris  especially.  What  criteria 
are  we  to  employ  in  the  diagnosis  ?  How  often  does 
tubercle  of  the  iris  end  in  retrogression  or  complete  dis- 
appearance of  the  growth  ? 

Facts  are  wanted  in  support  of  the  suggestion  that 
certain  cases  of  solitary  large  choroidal  exudation,  followed 
by  absorption  and  unaccompanied  by  general  complica- 
tions, are  tubercular. 

A  form  of  acute  disseminated  choroiditis,  not  usually 
associated  with  retinitis,  is  sometimes  seen  in  young 
adults,  running  a  fairly  quick  course,  and  leaving  scars. 
It  differs  from  ordinary  syphilitic  choroiditis  in  leaving 
the  retina  free,  in  not  usually  leading  to  full  atrophy 
of  the  choroid,  and  often  in  the  irregular  map-like 
outline  of  the  spots.  The  patients,  so  far  as  I  have 
observed,  do  not  show  signs  of  hereditary  syphilis,  and  the 
affection  occurs  at  a  later  age  than  is  common  in  that 
disease  ;  whilst  in  many  of  the  cases  it  is  exceedingly  un- 
likely that  syphilis  has  been  acquired.  These  cases  have 
of  course  often  been  spoken  about ;  it  should  be  possible 
to  clear  up  the  question  of  causation  as  regards  syphilis. 

We  still,  I  believe,  want  microscopical  examination  and 
explanation  of  the  appearances  in  Tay's  choroiditis,  and  in 
other  senile  forms,  and  of  the  changes  in  certain  cases  of 
very  severe  central  choroiditis  when,  in  spite  of  the  grossest 
ophthalmoscopical  changes  in  the  choroid,  the  function  of 
the  retina  is  good. 

In  regard  to  affections  of  the  retina,  there  is  room  for 
further  study  of  the  clinical  and  pathological  varieties  of 
disease  of  the  retina,  and  especially  of  the  retinal  vessels, 
not  associated  with  diabetes,  recognisable  organic  disease 
of  kidneys,  or  other  morbid  blood  states. 

The  importance  of  the  study  of  defects  in  development,  of 
intra-uterine  disease,  and  of  congenital  and  hereditary  lia- 
bilities, for  the  interpretation  of  various  morbid  conditions 
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of  the  eye  requires  no  emphasis  at  the  present  day.  Our 
' Transactions'  contain  many  most  valuable  papers  and  cases 
in  point,  but  much  more  remains  to  be  done.  Amongst 
others  that  occur  to  me  are  the  variations  in  muscularity 
of  the  iris  as  shown  in  its  varying-  behaviour  to  mydriatics, 
especially  in  children ;  and  the  want  of  accurate  corre- 
spondence in  cases  of  partial  albinism,  between  the 
amblyopia  and  the  nystagmus  on  the  one  hand,  and  the 
degree  of  pigment  defect  on  the  other,  so  that  it  is  possible 
to  have  almost  complete  albinism  with  good  sight,  and  very 
slight  apparent  want  of  pigment  with  considerable 
amblyopia.  Reference  may  also  be  made  to  the  extraordi- 
nary degrees  of  tortuosity  not  very  rarely  met  with  in  the 
retinal  vessels ;  several  instances  have  been  published  in 
our  earlier  volumes ;  the  condition  may  affect  veins  alone  or 
arteries  alone,  or  both  sets  of  vessels.  Has  any  relation 
been  traced  between  this  abnormality  and  liability  to 
headache  ?  Are  such  tortuous  vessels  without  disease  ever 
seen  except  in  young  persons  ?  Does  the  haze  and  swelling 
of  optic  disc  so  commonly  seen  in  hypermetropic  children 
persist  through  life  ? 

There  is  evidently  much  still  to  be  done  in  discriminating 
between  the  various  kinds  of  intra-ocular  tumour,  as  is 
shown  by  Mr.  Treacher  Collins's  case  of  probable  glioma 
of  retina  in  an  old  woman  (vol.  xii),  and  of  glandular 
tumour  of  ciliary  body  (vol.  xiv)  ;  and  Mr.  John  Griffith's 
case  of  carcinoma  of  the  pigmented  epithelium  (vol.  xiv), 
and  many  others. 

The  subject  of  tumours,  whether  symmetrical  or  uni- 
lateral, in  the  region  of  the  lacrxjmal  gland,  and  that  of 
pulsating  exophthalmos,  are  also  amongst  those  to  which 
members  of  this  Society  have  made  several  important 
contributions,  and  which  will  repay  further  study. 
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I.  DISEASES  OF  THE  EYELIDS. 

1.  Alveolar  carcinoma  of  eyelid. 
By  Simeon  Snell. 
(Plate  II,  fig.  1.) 

Maky  A.  K — ,  set.  61,  married,  was  admitted  into  the 
Sheffield  General  Infirmary  on  November  6th,  1895,  with 
a  painful  lump  on  the  left  eyelid.  The  disease  had  com- 
menced about  two  years  before,  when  the  patient  first 
noticed  a  little  pimple  about  the  middle  of  the  upper  eyelid. 
Shortly  afterwards  she  perceived  a  lump  on  the  margin  of 
the  lid,  but  she  is  not  certain  whether  the  two  were  separate 
at  first.  The  subsequent  growth  of  the  tumour  was 
gradual,  and  unaccompanied  by  pain.  The  tumour  was 
first  noticed  to  be  ulcerated  on  its  skin  surface  three  weeks 
before  admission.  Since  the  ulceration  commenced  the 
patient  has  suffered  pain  referred  to  the  eyelid,  as  well  as 
pain  of  a  neuralgic  intermittent  character  in  the  eyeball. 

Previous  health  has  been  good.  There  is  no  definite 
history  of  specific  disease.  Patient  has  been  married 
thirty-six  years,  has  had  seven  children  born  alive,  the 
last  twenty-one  years  ago.  She  had  three  abortions,  each 
about  the  third  month,  between  the  sixth  and  seveuth 
full-time  labours. 

Her  family  history  is  unimportant. 

Present  condition. — On  the  left  upper  eyelid  is  a  tumour 
involving  its  entire  thickness,  and  occupying  the  outer 
half  of  its  surface,  running  downwards  to  the  free  margin  of 
the  eyelid  and  reaching  to  the  external  canthus  outwards. 
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A  few  dilated  veins  ramify  on  the  surface,  which  is  nodu- 
lated, and  of  a  yellowish  colour.  In  size  and  shape  it 
resembles  the  half-kernel  of  a  walnut.  It  feels  hard  and 
almost  cartilaginous  throughout,  but  especially  at  the  upper 
part,  and  is  well  defined  from  adjacent  healthy  tissue 
above  and  to  the  inner  side.  On  the  outer  side  the  edge 
of  the  tumour  cannot  be  felt,  as  it  runs  behind  the  bony 
orbital  margin,  but  it  appears  from  its  mobility  not  to 
extend  far  in  that  direction.  Though  well  defined,  it  does 
not  give  the  impression  of  being  encapsuled. 

On  the  surface  of  the  growth  are  two  small  ulcers,  one 
on  the  skin  just  above  the  margin  of  the  lid,  and  another, 
rather  larger,  on  the  conjunctival  aspect  close  to  the  edge 
of  the  eyelid.  The  former  is  almost  dry  ;  the  latter 
discharges  a  considerable  amount  of  thickish  pus.  There 
is  slight  oedema  of  the  eyelid,  and  the  ocular  conjunctiva 
is  deeply  congested,  but  the  globe  is  apparently  unaffected. 
The  tumour  effectually  prevents  inspection  of  the  inner 
surface  of  the  eyelid. 

The  pre-auricular  gland  is  somewhat  enlarged  and 
indurated. 

Treatment. — On  admission  the  patient  was  given  ten- 
grain  doses  of  iodide  of  potassium  thrice  daily,  and  in  a 
short  time  the  oedema  of  the  eyelid  disappeared,  and  the 
ulcer  on  the  skin  surface  dried  up,  though  it  did  not  heal. 
The  mass  of  the  tumour,  however,  did  not  diminish  in  size, 
and  as  the  microscopic  examination  of  a  small  paring  from 
the  conjunctival  ulcer  showed  undoubted  new  growth  of  a 
carcinomatous  or  adenomatous  nature,  it  was  decided  to 
remove  the  tumour. 

The  operation  took  place  on  November  23rd,  1895, 
patient  being  under  ether.  The  tumour  was  easily 
separated  along  with  the  superjacent  skin  above  and  to 
the  inner  side,  by  cutting  in  healthy  tissue  through  the 
entire  thickness  of  the  eyelid.  The  mass  was  then  dissected 
away  at  its  outer  part,  which  was  found  to  extend  a  little 
distance  behind  the  orbital  border.  The  eyeball  was  left 
intact. 
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The  loss  of  tissue  was  considerable,  hut  it  was  possible 
to  briug  the  edges  of  the  cut  surfaces  into  apposition  by- 
silk  sutures,  and  so  avoid  the  necessity  of  transplanting  a 
skin  flap.  When  the  sutures  were  in  position  some  tension 
was  found  to  exist,  and  was  most  marked  at  the  nasal  side 
of  the  eyelid.  Relief  was  afforded  by  dividing  the  tendo 
oculi,  and  by  raising  the  integument  by  a  V-shaped 
incision,  the  apes  being  towards  the  nose,  and  pushing  it 
somewhat  outwards  by  suturing  together  the  sides  of  the 
point  of  the  surface  from  which  it  had  been  raised. 

Satisfactory  union  resulted,  and  as  good  an  eyelid  as 
could  be  expected  after  the  loss  of  so  much  tissue  has  been 
secured. 

P.S.  (August,  1896). — When  last  seen,  seven  weeks  ago, 
the  pre-auricular  gland  remained  indurated,  but  there  had 
been  no  return  of  disease  in  the  eyelid. 

I  am  indebted  for  the  drawing  (Plate  II)  to  Dr.  Andrew 
Walker. 


Pathological  report  on  a  tumour  of  the  left  eyelid,  removed 
by  operation  by  Mr.  Snell,  November  23rd,  1895. 

By  Archibald  Cuff,  M.B.Cantab.,  F.R.C.S.,  House 
Surgeon,  Sheffield  General  Infirmary. 

The  tumour,  which  was  about  the  size  of  a  small  chest- 
nut and  of  irregular  contour,  occupied  a  site  beneath  the 
skin  of  the  outer  half  of  the  lid.  Its  consistence  was 
very  hard,  almost  cartilaginous.  The  external  surface 
was  rough  and  irregular,  and  in  one  place  adherent  to  the 
skin.  The  conjunctival  surface  of  the  mass  did  not  feel 
so  nodulated,  but  in  one  place  the  growth  had  involved 
the  conjunctiva,  an  ulcerated  surface,  with  a  diameter  of 
about  one  tenth  of  an  iuch,  resulting.  There  was  also 
ulceration  connected  with  the  mass  over  a  small  extent  of 
the  palpebral  border  of  the  lid  at  about  the  junction  of 
its  middle  and  outer  thirds. 
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Microscopically,  the  growth  is  seen  to  be  an  alveolar 
carcinoma,  better  termed  a  malignant  adenoma.  The 
fibrous  tissue  forming  the  alveolar  walls  is  scanty  in 
amount,  the  spheroidal-cell  masses  making  up  the  bulk  of  the 
growth.  The  main  portion  of  the  tumour  seems  to  be  upon 
the  external  side  of  the  tarsal  cartilage.  The  microscopical 
specimens  which  were  made  from  the  periphery  of  the 
mass  show,  however,  that  the  growth  is  invading  the  tarsal 
cartilage  on  its  internal  surface,  and  externally,  the  muscle 
bundles  of  the  orbicularis.  As  mentioned  above,  perfora- 
tion of  the  tarsal  cartilage  and  involvement  of  the 
conjunctiva  has  taken  place  about  the  middle  of  the  mass. 

As  to  the  mode  of  origin  of  the  growth  there  is  no 
accurate  evidence.  Probably  it  arose  from  some  of  the 
acini  of  the  Meibomian  glands. 

(Card  specimen.     January  30tli,  189G.) 


2.  Lymphangiectasis  of  right  eyelids. 

By  D.  Mowat. 

E.  N — ,  male,  ast.  8.  Convergent  strabismus  of  K. ; 
hypermetropia  8*5  D.  The  lids  of  the  right  eye  are  soft  and 
swollen.  "When  pressure  is  applied  to  the  lower  lid,  the 
swelling  is  transferred  to  the  upper  lid.  Pressure  applied 
simultaneously  to  each  lid  causes  the  fluid  to  pass  across 
right  side  of  face  through  several  ducts,  to  a  swelling  be- 
hind the  ear,  which  then  becomes  larger.  When  pressure 
is  applied  behind  the  ear,  the  swelling  of  the  lids  becomes 
very  much  increased.  This  is  more  apparent  when  the 
patient  holds  his  head  down.  The  lower  lid  first  became 
affected  three  years  ago.  At  that  time  pressure  applied 
to  the  lower  lid  did  not  cause  the  fluid  to  pass  along  the 
face,  but  only  into  the  upper  eyelid.  Eighteen  months 
ago  the  swelling  behind  the  ear  appeared ;  he  was  then 
treated    for    erysipelas,     and    the    swelling   was    opened. 


PLATE  II. 

Fig.  1  illustrates  Mr.  Simeon  Snell's  case  of  Alveolar  Car- 
cinoma of  Eyelid  (p.  39). 

Fig.  2  illustrates  Dr.  A.  Bronner's  case  of  Sarcoma  (?  con- 
genital) of  Lacrymal  Gland  (p.  177). 
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It  is  said  that  no  pus  was  found.  Tho  fluid  continued 
to  ooze  through  the  incision  for  about  three  weeks.  The 
swelling  of  lids  is  steadily  increasing;  the  boy  in  other 
respects  appears  to  be  in  good  health. 

P.S. — When  last  seen  (June  2nd,  189G)  the  right  eye- 
lids were  completely  closed  by  this  swelling,  and  the  two 
surfaces  were  chafed  by  the  contact. 

(Card  specimen.     May  1th,  1896.) 


3.  A  case  of  macroblepharon . 
By  Henry  Juler. 

Gr.  N" — ,  set.  18  years,  was  sent  to  me  by  Dr.  Charpentier, 
of  Uxbridge,  on  account  of  ptosis  on  the  left  side. 

History. — Has  had  a  drooped  eyelid  as  long  as  he  can 
remember.  The  eyelid  has  never  been  inflamed  or  more 
swollen  than  it  is  at  the  present  time. 

R.V.  =  f-  imperfectly.  L.V.  <  -^q  ;  with  eyelid  raised 
Y.  =  ■£;,  cornea  nebulous. 

The  movement  upward  of  left  eyelid  when  looking 
upward  is  very  slight.  The  palpebral  fissure  does  not 
widen  more  than  4  mm.  The  left  eyebrow  is  on  a  higher 
level  than  the  right,  and  the  orbito-palpebral  sulcus  is  less 
pronounced. 

Mensuration. — The  left  upper  eyelid  is  uniformly  en- 
larged. Its  length  from  punctum  to  external  canthus  is 
3*4  cm.,  i.  e.  9  mm.  longer  than  the  right.  The  breadth  of 
the  surface  of  adaptation  is  3  mm.,  nearly  three  times  that  of 
the  right.  The  left  eyelashes  are  also  hypertrophied,  being 
3  mm.  or  4  mm.  longer  than  the  right.  The  lower  eyelid 
on  left  side  is  slightly  more  bulky  than  that  on  the  right. 

The  patient  has  never  been  out  of  England ;  he  is  a  baker 
by  trade. 

Remarks. — I  consider  this  a  case  of  macroblepharon,  or 
hypertrophy  of  an  eyelid,  and  propose  performing  a  cautho- 
plastic  operation  for  the  relief  of  the  deformity. 

(Card  specimen.     June  11//*,  1S96.) 
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II.  DISEASES  OF  THE  CONJUNCTIVA. 

1.  An  unusual  conjunctival  affection. 
By  Charles  Higgens. 

Jane  D — ,  set.  18,  admitted  June  25th,  1895.  There 
was  dusky  red  swelling1  of  the  conjunctiva  of  lower  lid  and 
lower  part  of  the  globe  of  right  eye,  and  upon  the  surface 
of  the  latter  was  a  suppurating  point  looking  as  if  a  small 
abscess  had  burst.  The  case  looked  at  first  sight  like  an 
ordinary  one  of  granular  ophthalmia,  but  closer  examina- 
tion showed  that  it  was  not. 

The  trouble  had  commenced  sixteen  months  before 
admission  with  swelling  of  the  lids  and  profuse  watery 
discharge  ;  the  swelling  subsided  in  about  a  week,  but  the 
redness  and  a  muco-purulent  discharge  continued. 

On  September  30th  a  similar  dusky  red  patch  appeared 
in  exactly  the  same  position  in  the  left  eye ;  sufficient 
swelling  (chiefly  of  the  lower  lid)  to  nearly  close  the  eye 
occurred.  The  swelling  subsided  in  two  or  three  days, 
leaving  the  eye  in  the  condition  it  now  is. 

July  16th,  1896. — The  patient  was  sent  to  "Worthing, 
where  she  appeared  to  get  quite  well ;  but  she  is  now  back 
in  the  hospital,  wTith  the  eyes  much  in  the  same  condition 
as  when  shown  at  the  Society  meeting ;  the  appear- 
ance varies  much,  the  conjunctiva  looking  almost  healthy 
one  day,  and  becoming  as  bad  as  ever  again  in  twenty-four 
hours  after.  I  am  very  strongly  of  opinion  that  it  is  self- 
produced,  but  as  yet  have  failed  to  detect  the  method. 
{Card  specimen.      October  11th,  1895.) 
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2.  Acute  bullous  eruption  with  associated  affection  of  tlie 
conjunctiva. 

By  R.  Marcus  Gunn. 

Arthur  B — ,  tot.  25,  coachman.  On  May  29th  he  came 
to  see  me  on  account  of  drooping  of  the  left  upper  lid, 
of  recent  occurrence. 

I  found  that  the  ptosis  was  due  to  a  cicatricial  ankylo- 
blepharon at  the  outer  canthus.  On  everting  the  left 
eyelids  the  following-  condition  was  found  : — The  inner 
surface  of  the  upper  lid  is  roughened  and  red  over  the 
tarsus,  as  if  the  conjunctiva  had  recently  ulcerated  and 
were  now  granulating.  There  are  definite,  narrow,  cica- 
tricial tendinous-looking  bands  on  the  inner  surface  of 
each  lid  a  little  within  the  lid  margin  ;  these  are  met  at 
the  outer  canthus  by  a  third  much  thicker  fibrous  band 
that  passes  horizontally  along  the  upper  lid  from  canthus 
to  canthus,  its  position  corresponding  to  just  above  the 
attached  border  of  the  upper  tarsus.  On  everting  the 
right  eyelids  the  marginal  cicatricial  bands  were  found 
there  also,  but  nothing  else.  There  was  no  dryness  or 
other  affection  of  ocular  conjunctiva  in  either  eye,  and  no 
apparent  shrinking  in  the  retro-tarsal  fold  except  that 
mentioned  in  the  right  upper.  There  was  old  marginal 
blepharitis  with  slight  trichiasis  on  both  sides,  but  the 
lashes  did  not  seem  to  annoy. 

I  am  indebted  to  his  employer,  Dr.  Lewis  of  Hamilton 
Terrace,  for  a  history  of  his  recent  illness.  He  writes  on 
June  2nd,  1896,  "About  three  months  ago  I  noticed  a  curious 
papular  eruption  on  his  chin,  the  next  day  it  had  spread  over 
his  face  and  neck  in  a  serpiginous  manner,  and  by  the 
evening  his  neck  was  a  mass  of  blisters,  varying  in  size  from 
a  small  shot  to  a  tit's  egg.  On  the  same  day  he  complained 
of  great  pains  in  the  legs  and  sleeplessness  ;  very  furred 
tongue,  bowels  constipated,  temperature  (as  far  as  I  can 
remember)  101°,  conjunctiva}  much  injected.  Next  day 
(third  of  illness)  a  well-marked  erythema  appeared  on  the 
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dorsal  surfaces  of  liis  hands,  knees,  and  feet,  which  in 
a  day  or  two  became  vesicular/'  The  rash  occurred  in 
the  form  of  circular  figures,  each  with  a  central  spot. 
Dr.  Lewis  describes  these  as  follows  : — "  There  was  a 
small  reddish  patch  in  the  centre,  varying  in  size  from  a 
small  shot  to  a  split  pea  ;  around  this  some  natural  skin, 
and  around  this  a  circular  ring,  slightly  raised,  light  red, 
which  did  not  pit  on  pressure.  Vesication  took  place  both 
in  the  central  spot  and  in  the  surrounding  raised  ring,  but 
was  somewhat  different  in  the  two.  The  central  spot  had 
oue  vesicle,  which  gradually  enlarged,  until  it  was  the 
size  of  a  small  white  grape;  the  surrounding  ring  became 
covered  with  minute  vesicles  which  did  not  coalesce,  and 
which,  if  not  rubbed,  soon  dried  up,  leaving  the  central 
vesicle. 

"  The  rash  with  these  same  characteristics  gradually 
invaded  the  whole  body,  including  the  scalp,  but  the  hands 
and  soles  of  the  feet  were  clear.  Later  on  the  eruption 
lost  its  annular  character,  and  appeared  first  as  papules 
which  quickly  became  vesicular.  These  vesicles  were  never 
very  large,  half  a  small  grape  being  about  the  largest. 
Several   of    them    became    haemorrhagic,  some    purulent, 

others    dried    up    and     shrivelled His     eyes 

were  much  inflamed  from  the  very  beginning,  and  have 
continued  so  ever  since.  A  large  vesicle  appeared  on 
the  under  surface  of  the  left  upper  eyelid  late  in  the 
attack.  Though  I  did  not  take  his  temperature  more  than 
once,  I  have  no  doubt  that  it  remained  up  for  some  time. 
He  has  been  on  3  or  4  minims  of  Liq.  Arsenical,  three 
times  daily  from  the  beginning,  and  if  he  left  it  off  for 
a  day  or  two  a  fresh  crop  of  papules  and  vesicles  imme- 
diately showed  themselves.  He  has,  however,  been  with- 
out arsenic  for  the  last  three  days,  and  has  hitherto  shown 
no  fresh  crop.  He  has  been  much  pulled  down  by  the 
disease,  and  has,  I  should  think,  lost  a  stone  or  more  in 
weight." 

In  reply  to  questions  of  mine  Dr.  Lewis  writes,  "  The 
union   of  lids   at  outer  angle  is   quite  recent.      The  cica- 
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trices  in  the  conjunctiva  are,  I  think,  recent,  as  I  certainly 
did  not  notice  them  when  I  first  examined  him,  and  I 
think  I  should  have  done  so  had  they  been  there.'' 

The  left  upper  lid  had  been  bad  for  about  six  weeks 
when  I  first  saw  it,  and  was  then  said  to  be  getting  better. 
He  has  had  a  vesicle  on  the  mucous  membrane  of  the 
lower  lip,  which  has  left  a  slight  pale  scar.  The  interior 
of  the  left  nostril  is  decidedly  hypergemic,  but  no  ulcers 
can  be  seen,  and  there  is  no  evidence  of  local  irritation. 

The  only  history  of  a  previous  eruption  is  that,  when 
he  was  ten  years  old,  a  rash  appeared  over  his  body. 
The  spots  were  itchy,  and  his  hands  were  tied  to  prevent 
his  scratching  them.  That  rash  appeared  as  small  red 
spots,  which  he  thinks  had  water  in  them.  He  has  been 
liable  to  red  lids  from  exposure  to  cold  winds  since  child- 
hood (chronic  marginal  blepharitis). 

There  is  absolutely  no  history  of  syphilis.  His  father 
suffers  severely  from  rheumatism. 

On  June  4th  the  left  eye  was  injected  and  watery. 
On  the  lower  inner  edge  of  the  cornea  the  epithelium 
is  raised,  with  vascularity.  There  is  a  group  of  lashes 
falsely  directed  in  the  upper  lid  (from  his  old  blepharitis) 
that  probably  accounts  for  this  ;  possibly  the  cicatrix  at 
the  outer  canthus  is  causing  them  to  rub  the  cornea  more 
than  they  used  to  do.  He  has  still  recurrences  of  bulhe, 
chieily  on  the  skin  over  bony  prominences.  One  of  these 
over  one  knuckle  is  about  the  size  of  a  large  raisin,  com- 
paratively Hat,  and  slightly  wrinkled. 

(Card  specimen.      Jane  llih,  139G.) 


3.   Gysticercus  of  the  conjunctiva. 

By  H.  Seckeii  Walkkb. 

Tuk  cyst  was  removed  from  the   conjunctiva  of  a  boy 
eight  years  of    age.      For    a  few  weeks  his  parents    had 
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noticed  a  small  swelling  on  tlie  eye  which  was  quite  pain- 
less, and  gave  him  no  trouble. 

Below  the  attachment  of  the  left  external  rectus  was  a 
i*ounded  tumour  the  size  of  a  large  pea,  moveable  over  the 
sclerotic,  quite  painless,  hard  to  the  touch,  and  slightly 
transparent  at  its  most  prominent  part.  The  conjunctiva 
immediately  covering  the  cyst  was  congested  and  adherent 
to  it.  The  tumour  was  so  hard  that  it  was  thought  to  be 
a  fibroma. 

On  making  an  iucisiou  through  the  conjunctiva  the 
cyst  was  expelled  unruptured.  It  contained  clear  fluid, 
and  at  one  part  the  scolex  was  plainly  visible. 

(Card  specimen.      June  11th,  189G.) 


4.    Warty  papilloma  of  conjunctiva. 
By  Walter  H.   Jessop. 

Robert  P — ,  ast.  12,  a  schoolboy,  has  had  a  "  red 
patch  "  on  right  eye  since  he  was  a  baby,  but  never  pain 
in  it ;  two  years  ago  both  eyes  were  inflamed.  Seven 
weeks  ago  the  right  eye  became  bloodshot. 

Right  eye  covered  as  a  rule  by  lower  lid  ;  on  ocular  con- 
junctiva is  a  raised,  vascular-looking  swelling,  easily 
moveable  over  sclerotic,  oval  in  shape — 9  mm.  by  5  mm., 
— pinkish  colour,  with  some  large  vessels  going  to  it. 

The  growth  was  removed  and  the  conjunctiva  stitched 
together.  The  wound  healed  directly,  and  there  were  no 
signs  of  recurrence  July,  1895.  Dr.  Kanthack  reports  on 
the  growth,  extreme  thickening  of  surface  epithelium  of 
conjunctiva  and  increase  of  the  papillae.  The  growth  is  a 
warty  papilloma  comparable  to  Virchow's  pachydermia. 
(Card  specimen.      November  lMh,  1895.) 
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5.    Tubercular  growth  of  the  conjunctiva. 

By  Adolph  Bronner,  M.D.  (Bradford). 

A  strumous  girl  of  sixteen  had  been  under  treatment 
for  tubercular  growth  of  the  naves.  This  had  been 
scraped,  and  chromic  acid  applied.  A  few  weeks  after  the 
nose  had  apparently  healed  the  patient  returned  to  the 
hospital,  and  complained  of  pain  and  redness  of  the  right 
eye.  The  lids  were  slightly  swollen.  On  the  conjunctiva 
of  the  lower  lid  a  large,  flat,  reddish  growth  was  found. 
It  bled  freely  on  touch  ;  it  was  removed  by  scissors,  and 
nitrate  of  silver  applied.  Three  times  at  intervals  of 
three  or  four  weeks  a  recurrence  of  the  growth  was 
similarly  treated  ;  apparent  recovery.  The  growth  was 
examined  by  the  Clinical  Research  Society,  who  report : 
"  The  sections  of  the  conjunctiva  show  typical  nodules 
with  large  giant-cells,  but  no  caseation/'  The  points  of 
interest  in  this  case  seem  to  be  (1)  the  rapid  growth  of 
the  tumour  ;  (2)  the  absence  of  ulceration  ;  (3)  the  fact 
that  the  eye  and  eyelids  were  not  involved  ;  (4)  the  rapid 
recovery. 

Similar  cases — mostly,  however,  involving  the  eyeball 
and  accompanied  by  ulceration — have  recently  been  re- 
corded. 

1.  Burnett.      '  Arch.  f.  Augenheilk.,'  xxiii,  p.  336. 

2.  Midler.  '  Bericht  d.  Augenheilk.,'  Tubingen,  ii,  3, 
p.  553. 

3.  Knapp.      '  Arch.  f.  Augenheilk./  xxii,  p.  41. 

4.  Griffith.      '  Med.  Chronicle/  November,  1889. 

5.  Motais.      '  Annales  d'Oculist./  T.  107,  p.  199. 

6.  Pregel.  '  Wien.  med.  Wochenschrift/  November 
9th,  1894. 

7.  Brailey.      '  Transact.  Ophth.  Society/  ix,  p.  82. 

8.  Dodd.      Ibid.,  xii,  p.  61. 

9.  Suttler.       '  Ophth.  Gesellschaft,  Heidelberg/  1891, 


p.  3. 


(Card  .specimen.      June  lltJi,  1896.) 
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6.   Pigmentation  of  ocular  conjunctiva  (right). 
By  J.   B.  Lawford. 

Mrs.  R — ,  get.  57,  came  to  the  hospital  on  January 
31st,  1896,  on  account  of  ocular  pain  after  reading  or 
sewing.  History  of  a  severe  blow  on  right  eye  six  years 
ago  by  a  hard-baked  cake.  About  four  years  ago  her 
attention  was  called  to  a  "  brown  streak  "  on  the  "  white 
of  the  eye."  This  brown  discoloration  has  steadily 
increased. 

(K.  ^  +  2D.|;   12  J.  +  4-5  D.  =  1  J.       T.  n. 

y\       or  ?  <  L. 

1  L.  ^ ;   14  J.  +  4*5  D.  =  1  J.  vix,  central  nebula 
V,      of  cornea. 

Ophthalmoscopic  examination. — No  fundus  changes  in 
either  eye.  Right :  the  ocular  conjunctiva,  chiefly  in 
nasal  part,  shows  extensive  deposit  of  pigment  in  small 
dense  areas  and  patches,  composed  of  minute,  closely-set 
dots.  Much  of  the  pigment  is  quite  superficial.  The 
iris  and  cornea  are  free  from  any  similar  change. 

April  17th,  1896. — Patient  thinks' *blie  pigmentation  is 
"  deeper  ,5  in  colour. 

(Card  specimen.      June  11th,  1896.) 
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II.  DISEASES    OF    THE    CORNEA. 

1.  Keratitis  occurring  in  leprosy. 
By  Kenneth  Scott,  M.B.,  Cairo,  Egypt. 

It  was  almost  impossible  to  decide  whether  the  follow- 
ing cases  of  keratitis  were  of  a  specific  nature,  or  were 
simply  due  to  external  irritation.  The  coincidence,  how- 
ever, is  not  a  common  one,  and  on  that  account,  I  think, 
is  worth  mentioning. 

One  of  the  cases  was  only  seen  for  a  short  period,  but 
the  other  one,  which  I  shall  describe  more  fully,  has  been 
under  observation  for  some  considerable  time.  This 
latter  patient,  a  native  of  Egypt,  is  about  thirty-four 
years  old.  He  has  been  afflicted  with  the  anassthetic 
form  of  leprosy  for  several  years,  and  when  he  came  under 
observation  the  disease  had  already  made  considerable 
progress.  There  was  the  claw-like  contraction  of  fingers, 
he  had  lost  his  right  thumb,  and  had  several  areas  of 
muscular  paresis  and  paralysis  scattered  over  his  body. 
Included  amongst  the  last  were  most  of  the  muscles 
supplied  by  the  facial  division  of  the  seventh  nerve  of 
both  sides.  The  only  muscles  in  this  group  not  yet  totally 
paralysed  were  the  levator  labii  superioris  alseque  nasi 
and  the  levator  labii  superioris  proprius.  When  trying 
his  utmost  to  contract  every  muscle  of  expression  in  his 
lace,  he  could  only  produce  a  slight  puckering  below  each 
inner  canthus,  and  a  slight  raising  of  the  angles  of  the 
mouth.  This  loss  of  power  was  rather  more  marked  on 
the  left  side  than  on  the  right.  He  was  quite  unable  to 
close  the  palpebral  aperture,  and  when  asked  to  do  so 
could  only  roll  the  cornea  upwards  under  the  upper  eyelid. 
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Both  eyes,  therefore,  were  much  exposed  to  external 
irritation. 

The  two  eyes  presented  an  exactly  similar  appearance. 
There  was  a  diffuse  hazy  infiltration  occupying  the  lower 
two  thirds  of  the  cornea  ;  the  superficial  corneal  epithelium 
was  intact,  and  on  the  lower  part  of  its  surface  was  a 
group  of  three  or  four  small  raised  papilla).  These 
papillas  were  present  in  both  eyes  of  the  two  lepers  whom 
I  saw  thus  affected,  and  were  invariably  confined  to  the 
lower  segment  of  the  cornea,  but  not  always  in  the  corre- 
sponding and  identical  spot.  They  were  covered  by  an 
unbroken  layer  of  epithelium,  and  presented  a  semi- 
transparent  solid  appearance,  with  a  glistening  surface. 
Each  papilla  was  of  the  size  of  one  third  of  an  unboiled 
sago  grain. 

There  was  a  moderate  amount  of  pericorneal  injection 
strictly  corresponding  and  limited  to  the  infiltrated  part 
of  the  cornea,  which  from  its  dull  reddish  tinge  seemed  to 
indicate  a  subacute  or  chronic  process  of  inflammation. 
There  was  no  excessive  lacrymation.  The  patient  com- 
plained of  discomfort  rather  than  of  pain  in  the  eyes,  and 
was  also  troubled  by  interference  with  vision. 

He  had  fortunately  taken  proper  care  of  himself, 
keeping  his  eyes,  eyelids,  &c,  very  cleau.  In  this  way 
his  case  was  very  different  from  that  of  the  other  patient 
suffering  from  leprosy,  whom  I  saw  with  his  eyes  simi- 
larly affected,  but  which,  owing  to  careless  neglect,  were 
in  a  much  worse  condition.  The  whole  of  the  corneal 
area  was  infiltrated,  and  presented  the  papilla?  already 
described.  The  ocular  and  palpebral  conjunctiva?  were 
thickened  and  inflamed,  and  were  ulcerated  in  patches  ; 
and  owing  to  carelessness  the  whole  of  the  eyelids  and 
exposed  part  of  the  globe  were  dotted  here  and  there 
with  masses  of  dried  and  dirty  secretion. 

I  treated  the  first  patient  for  some  time  with  simple 
cleansing  lotions  and  atropine,  and  also  gave  him  nourish- 
ing food  and  tonics.  As  a '  result  there  was  marked 
amelioration,  but  the  condition  never  entirely  disappeared  ; 
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there  was  always  a  certain  amount  of  pericorneal  injection 
remaining,  and  no  subsidence  of  the  small  corneal  eleva- 
tions. 

I  have  seen  the  patient  from  time  to  time  since  then, 
but  the  condition  of  his  eyes  remains  unchanged. 

The  second  patient  refused  all  treatment. 

The  body  of  the  first-mentioned  patient  presented 
marks — band-like  cicatrices  round  the  limbs,  due  to  a 
method  of  treating  leprosy  employed  by  many  native 
Egyptians.  These  cicatrices  result  from  the  application 
of  the  actual  cautery  circularly,  at  intervals,  round  the 
affected  limbs  ;  needless  to  say,  no  effect  is  produced  be- 
yond additional  suffering  to  the  poor  leper. 

I  should  have  regarded  both  cases  as  simple  keratitis 
caused  by  the  irritation  of  constant  exposure  of  the  cornea 
had  it  not  been  for  the  presence  of  these  small  groups  of 
distinctly  raised  papilla?  in  both  eyes  of  the  two  patients, 
and  also  that  the  papillae  presented  identical  characteristics 
in  each  one  of  these  four  eyes. 

Taking  into  consideration  the  unhealthy  state  of  the 
patients,  and  the  irritable  condition  of  their  eyes,  I  did 
not  think  it  justifiable  to  remove  any  of  the  papillae  for 
microscopical  examination. 

{March  12th,  1896.) 


2.  Annular  ojiacity  of  the  cornea,. 

By  W.  Adams  Frost. 

(Plate  III,  fig.  1.) 

Elizabeth  G- — ,  vet.  69.  The  L.  E.  presents  some 
faint  corneal  nebulas,  but  is  otherwise  normal.      V.  =  {j. 

History. — The  R.  E.  has  been  defective  as  long  as  she 
can  remember,  and  she  does  not  think  that  its  appearance 
has  changed.      She  has  been  told  that  the   eye  was  like 
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tho  other  till  she  was  five  years  old,  when  she  had  some 
inflammatory  affection.  It  never  gives  her  any  pain,  nor 
does  it  become  injected.  The  fundus  is  not  visible.  Tho 
pupil  dilates  well  to  atropine.      V.,  hand  movements. 

Description. — The  cornea  is  somewhat  more  prominent 
than  the  other.  Its  diameter  is  12  mm.  About  midway 
between  its  margin  and  centre  is  an  annular  band  of  grey 
opacity  2  mm.  wide.  This  encloses  an  area  4*5  mm.  in 
diameter,  which  is  not  quite  concentric  with  the  pupil, 
being  displaced  a  little  downwards  and  inwards.  This 
area  is  slightly  hazy.  The  peripheral  part  of  the  cornea 
is  practically  transparent.  The  ring  of  opacity  is  of  light 
grey  colour  like  newly  ground  glass,  and  is  not  of  great 
density.  When  viewed  with  a  convex  lens  it  has  a  finely 
granular  appearance.  It  appears  to  lie  in  the  true  corneal 
substance,  but  not  to  involve  its  whole  thickness.  Up- 
wards and  outwards  the  ring  is  interrupted  by  two  fine 
dark  streaks  which  cross  it  in  a  radial  direction. 

(Card  specimen.     January  30th,  1896.) 


3.    Transverse  film  of  both  cornese. 

By  Poulett  Wells,  M.B. 

(Plate  III,  figs.  2  and  3.) 

Patient  first  noticed  anything  wrong  with  his  eyes  in 
the  middle  of  last  December,  when  he  had  attacks  of 
lacrymation  and  pain  lasting  from  an  hour  to  a  day. 
The  attacks  have  been  always  worse  in  the  right  eye. 
The  film  on  that  cornea  is  the  more  pronounced.  Patient 
connected  his  attacks  with  the  movements  of  his  lids,  as 
the  pain  entirely  ceased  if  he  closed  his  lids.  On  his 
second  visit  he  was  noticed  to  have  spasmodic  entropion, 


PLATE   III. 

Fig.   1  illustrates  Mr.   W.  Adams  Frost's   case  of  Annular 
Opacity  of  the  Cornea  (p.  53). 

Figs.  2  and  3  illustrate  Mr.  Poulett  Wells's  case  of  Transverse 
Film  of  both  Cornese  (p.  54). 

Fig.  4  shows  the  ophthalmoscopic  appearauces  in  Mr.  Holmes 
Spicer's  case  of  Spurious  Optic  Neuritis  (p.  134). 
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and  this  appears  to  have  caused  his  pain,  for  on  pulling 
down  the  lower  lid  the  pain  ceases. 

His  wife  reports  that  he  sleeps  with  his  lids  properly 
closed. 

v  =  R-  A  +  °-75  =  *• 

L.  §  nearly  +  0*5  §  partly. 

(Card  specimen.     March  12th,  1896.) 

The  President  pointed  out  that  the  condition  was 
exceedingly  rare,  except  as  a  consequence  of  previous 
irido-cyclitis.  No  explanation  of  the  formation  of  these 
transverse  bands  had  as  yet  been  offered.  He  recalled  a 
case  which  had  come  under  his  observation  seventeen  or 
eighteen  years  ago  in  a  patient  between  fifty  and  sixty 
years  of  age,  in  whom  he  scraped  away  the  centre  of  the 
patch  from  one  cornea  because  the  film  covered  the  pupil 
recently,  and  the  window  that  had  been  scraped  was  still 
quite  clear. 

Mr.  Priestley  Smith  thought  it  possible  that  some 
cases  of  this  kind  were  due  to  partial  exposure  of  the 
eye  during  sleep  through  imperfect  closure  of  the  lids,  or 
to  a  similar  exposure  occurring  during  exhausting  illness. 
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IV.  DISEASES  OF  THE  IRIS  AND  CILIARY 
BODY. 

1 .    Uveal  cyst  of  the  iris. 
By  H.  Eales  and  W.  W.  Sinclair. 

The  following  are  short  notes  of  a  case  of  double  cyst 
of  the  iris,  formed  by  a  detachment  of  the  posterior  layer 
of  the  uveal  pigment  by  fluid. 

Stephen  B — ,  a  painter,  set.  47,  came  under  notice  first 
at  the  Eye  Hospital,  Birmingham,  on  November  3rd,  1894, 
and  gave  the  following  history. 

Seven  or  eight  years  previously  some  "  hot  lime  "  went 
into  his  left  eye,  an  occurrence  which  seems  to  have  been 
common  with  him.  After  having  his  eye  washed  out  "  in 
the  usual  way,"  he  did  not  think  much  about  it.  The 
eye,  however,  "  never  came  right  "  after  this  accident. 
The  sight  varied  greatly  ;  sometimes  he  thought  it  had 
quite  recovered,  then  it  would  get  bad  again.  During  the 
two  years  before  he  came  to  us  the  sight  had  become 
steadily  worse,  and  for  the  last  two  months  he  had  been 
unable  to  see  light.  The  eye  had  never  become  inflamed, 
nor  had  he  suffered  any  pain  until  quite  lately,  when  he 
began  to  get  shooting  pains  in  the  eye,  especially  at  night. 

On  examination  the  left  eye  was  found  to  be  in  a  state 
of  absolute  glaucoma,  T.  f  3;  cornea  somewhat  steamy, 
though  not  enough  to  prevent  the  iris  being  fairly  well 
seen  :  there  was  extensive  ectropion  of  the  uveal  pigment 
covering  nearly  half  of  the  visible  anterior  surface  of  the 
iris,  and  extending  completely  round  the  circle  of  the 
pupil.      V.  =  no  p.  1. 

On    ophthalmoscopic    examination    no    fundus    details 
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could  be  seen.  Not  even  the  disc  could  be  made  out,  but 
only  a  red  reflex  obtained.  This  appeared  largely  due  to 
the  steamy  condition  of  the  cornea,  which  made  it  impos- 
sible to  feel  certain  whether  or  not  there  was  also  opacity 
of  the  vitreous.  No  obvious  appearance  of  detached 
retina  was  seen.  At  the  upper  and  outer  part  of  the 
pupillary  area,  and  extending  into  it  from  behind  the  iris, 
were  two  dark  brown  globular  masses  close  together. 
These  masses  appeared  to  oscillate  freely  with  every 
movement  of  the  eye  as  if  floating,  but  attached  by  a 
pedicle.  On  close  inspection  by  oblique  illumination,  and 
with  the  aid  of  a  magnifying  glass,  it  was  noted  that  every 
movement  of  the  eye  produced  a  fine  jelly-like  trembling 
of  the  surface  of  the  brown  masses. 

From  the  size  and  movement  of  these  bodies  behind  the 
iris,  there  was  a  question  as  to  whether  the  lens  was 
in  situ,  but  we  inclined  to  think  that  it  was.  (The  hazy 
condition  of  the  cornea  seemed  to  indicate  that  the  catoptric 
test  could  not  be  relied  upon  to  decide  the  point  in  this  case, 
so  it  was  not  attempted.)  At  first  the  dark-brown  colour  of 
the  masses  and  their  free  movement  seemed  to  suggest  the 
possibility  of  their  being  pedunculated  melanotic  growths  ; 
but  a  moment's  reflection  induced  each  of  us,  quite  inde- 
pendently, to  diagnose  a  cystic  condition  of  the  uveal  pig- 
ment, although  we  had  never  seen  a  similar  condition  before. 

Independently  of  the  improbability  of  a  growth  being 
double,  the  presence  of  a  fine  creasing  of  the  surface  and 
a  general  quivering  of  the  bodies  made  it  certain  we  had 
to  deal  with  fluid  contained  within  an  extremely  thin 
capsule.  This  fact,  coupled  with  the  dark  brown  colour 
and  the  situation  of  the  tumours,  led  us  to  conclude  that 
we  had  to  deal  with  cysts  whose  walls  were  formed  by 
the  pigment  layer  of  the  uvea.  On  anatomical  and 
pathological  grounds  we  thought  it  probable  that  the 
posterior  pigment  layer  alone  was  detached.  The  right 
eye  of  the  patient  showed  no  abnormality  ;  V.  =  |j-  T.  n. 
The  F.  V.,  however,  was  slightly  contracted. 

Knowing  the  interest  that  Mr.  Priestley  Smith  takes  in 
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the  pathology  of  glaucoma,  and  deeming  the  condition 
exceedingly  rare,  we  sent  the  patient  to  him  for  observa- 
tion. He  wrote,  "  I  have  never  before  seen  that  condi- 
tion of  detached  uvea  ;  "  and  after  calling  attention  to  the 
fine  creasing  and  trembling  of  the  cyst  wall,  he  expressed 
the  view  that  probably  it  was  the  inner  pigment  layer  only 
which'  was  detached — an  opinion  at  which  we  had  pre- 
viously arrived. 

The  case  was  shown  at  a  meeting  of  the  clinical  branch 
of  the  British  Medical  Association  at  Birmingham.  As 
the  eye  was  useless,  and  was  apparently  becoming  painful 
and  troublesome,  it  was  excised. 

The  jar  specimen  shows  one  of  the  cysts  intact  ;  the 
microscope  slides  and  photographs  show  sections  of  the 
second  cyst. 


Fig.  3. 


Fig.  4. 


Mr.  Marshall  has  kindly  examined  the  specimen  for 
us,  and  he  reports  as  follows : — "  The  cornea  is  a  little 
altered  in  structure,  and  a  good  part  of  it  is  devoid  of 
epithelium,  probably  due  to  post-mortem  changes.  The 
anterior  chamber  is  rather  deep,  but  the  angle  on  both  sides 
of  the  section  is  completely  closed  by  adhesion  of  the  peri- 
phery of  the  iris  to  the  posterior  surface  of  the  cornea.  The 
iris  is  notably  atrophied,  and  there  is  well-marked  ectropion 
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of  the  pigment  which  covers  about  a  quarter  of  its  free 
anterior  surface.  At  the  pupillary  edge  of  the  iris  on 
one  side  there  is  a  large  cyst  formed  by  splitting  and  dis- 
tension of  the  pigment  layer.  Its  base,  formed  by  the 
iris,  is  about  one  third  of  its  extent  ;  the  rest  of  the  wall 
is  composed  entirely  of  the  pigment  layer  (Figs.  3  and  4). 
It  is  full  of  coagulated  albuminous  material,  which  also 
contains  a  quantity  of  loose  pigment. 

"  The  ciliary  body  is  considerably  atrophied. 

"  The  retina  is  folded  and  detached  from  the  optic  disc 
behind  to  within  a  short  distance  of  the  ora  serrata  in 
front.      It  shows  signs  of  old  inflammation. " 

Thus  the  results  of  the  pathological  examination  fully 
bear  out  the  diagnosis. 

Cysts  of  this  nature  appear  to  be  very  rare, — more  so, 
indeed,  than  we  might  expect,  considering  how  readily 
the  posterior  pigment  layer  of  the  iris  can  be  separated 
from  the  anterior. 

The  only  record  of  cases  in  which  a  similar  patho- 
logical condition  was  present,  that  we  know,  is  a  paper 
by  Mr.  Treacher  Collins  on  "  Intra-ocular  Cysts  "  ('  Royal 
London  Ophthalmic  Hospital  Reports/  vol.  xiii,  p.  41, 
et  seq.).  Two  of  the  numerous  cases  in  this  paper  were 
probably  uveal  cysts  (Cases  9  and  10).  In  one  of  these 
(Case  9,  p.  58)  the  only  complaint  was  of  failing  sight. 
There  was  no  history  of  injury  nor  of  pain.  A  dark  brown 
mobile  mass  was  seen  projecting  from  behind  the  lower 
margin  of  the  pupil.  Its  margin  was  curved  and  notched  in 
the  centre.  The  lens  was  opaque,  and  T.  n.  Diagnosis  lay 
between  a  cyst  and  a  melanotic  growth.  At  the  operation, 
when  the  iridectomy  was  done,  the  dark  mass  collapsed. 
The  lens  was  extracted,  and  the  patient  made  a  good 
recovery.  Examination  suggested  that  the  dark  mass  was 
"  evidently  of  a  cystic  nature. "  In  all  probability,  as 
Mr.  Collins  suggests,  this  cyst  was  formed  by  detachment 
and  distension  of  the  uveal  pigment  layer. 

In  the  next  case  (Case  10),  recorded  in  the  same 
paper,  there   was  a  history  of   a  wound   at  the   age   of 
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throe,  followed  by  enucleation  at  the  age  of  ten.  NTo 
cyst  was  observed  previous  to  enucleation,  the  pupil 
being  occluded  ;  but  pathological  examination  discovered 
a  cyst  showing  an  exactly  similar  anatomical  condition  to 
that  found  in  our  case.  A  description  is  given  of  the 
two  uveal  layers  as  seen  in  bleached  sections,  and  their 
separation  is  compared  by  Mr.  Collins  to  detachment  of 
the  retina.  It  is  interesting  to  note  that  in  our  specimen 
detachment  of  the  retina  is  present  side  by  side  with  the 
detachment  of  its  homologue,  the  posterior  pigment  layer 
of  the  iris. 

Mr.  Collins,  after  calling  attention  to  the  frequent 
occurrence  of  slight  detachments  of  the  iris  uvea  in 
pathological  specimens  (especially  in  those  from  young 
patients),  adds,  "That  the  separation  of  the  two  layers 
should  become  so  extensive  as  to  give  rise  to  the  appear- 
ance of  a  tumour  has  not,  I  think,  before  been  suggested." 
So  far  as  we  know,  the  case  we  bring  before  the  Society 
this  evening  is  the  only  case  on  record  in  which  this 
suggested  possibility  has  actually  been  met  with  and 
diagnosed  clinically. 

As  regards  the  diagnosis,  we  may  say  that  it  was  easy, 
for  while  the  peculiar  creasing  of  the  surface  and 
trembling  of  the  masses  with  every  movement  of  the  eye- 
ball indicated  that  they  were  fluid  cysts  with  thin  walls, 
the  peculiar  dark  pigmentation  of  their  walls,  together 
with  their  position,  made  it  practically  certain  that  they 
were  formed  by  detachment  of  the  uveal  pigment  layer 
of  the  iris. 

It  would  seem  probable  that  the  diagnosis  of  such 
cysts  should  always  be  easy,  except  when  from  occlusion 
of  the  pupil,  or  opacity  of  the  cornea,  they  cannot  be 
properly  seen,  as  in  Mr.  Collins' s  case  No.  10. 

We  regret  not  having  pointedly  drawn  Mr.  Marshall's 
attention  to  the  doubt  as  to  the  existence  of  the  lens,  or 
if  present  to  the  question  of  its  luxation. 

It  appears  to  be  absent  in  the  specimen,  but  as  Mr. 
Marshall  has  no  recollection  or  note   as  to  the  lens  when 
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the  section  was  made,  it  is  uncertain  whether  it  was 
absent  or  has  only  fallen  out,  the  specimen  and  section 
giving  no  certain  indications  as  to  its  presence  or 
position. 

The  occurrence  of  two  such  rare  conditions  as  ectropion 
of  the  uvea  aud  cystic  detachment  of  the  uveal  pigment 
of  the  iris  in  the  same  specimen  may  be  accounted  for 
by  both  being  a  disturbance  of  the  same  uveal  layer. 

It  may  be  that  this  eyeball  is  also  a  specimen  of  an 
equally  rare  condition,  namely,  spontaneous  absorption  of 
the  lens,  but  we  do  not  claim  that  for  it  in  the  absence 
of  indubitable  evidence  to  support  it. 

{January  30th,  1896.) 

Mr.  Treacher  Collins  observed  that  Mr.  Eales's  case 
was  interesting  as  a  sequel  to  the  ones  he  had  published. 
It  was  quite  common,  he  said,  to  find  pathologically,  in 
eyes  with  old  inflammatory  trouble,  separation  of  the  two 
pigment  layers  at  the  back  of  the  iris,  the  posterior 
becoming  glued  down  to  the  lens,  whilst  the  anterior  and 
stroma  of  the  iris  were  pressed  forwards.  That  they 
should  become  separated  apart  from  inflammation,  and 
give  rise  to  a  cystic  tumour,  as  in  Mr.  Eales's  and  his 
cases,  was  very  exceptional. 

He  referred  to  a  third  case  he  had  recorded,  which 
had  not  been  mentioned  in  the  paper  just  read,  in  which 
the  cyst  seemed  to  have  arisen  from  oedema  of  the  iris, 
the  result  of  pressure  on  its  root  by  a  melanotic  sarcoma 
of  the  ciliary  body. 
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2.  Extraction  of  dislocated  lens  ivith  good  result. 
By  G.  Anderson  Critchett. 

M.  G — ,  get.  42,  single,  came  under  my  care  at  St. 
Mary's  Hospital  in  December  last  for  almost  complete 
loss  of  sight,  only  being  able  to  count  fingers  with  the 
right  eye. 

Twenty-three  years  ago  she  received  an  injury  to  the 
left  eye  from  an  umbrella,  and  was  admitted  into  King's 
College  Hospital,  where  an  iridectomy  was  done.  Her 
vision  was  much  impaired  by  the  accident,  and  has  been 
gradually  getting  worse  since.  Two  months  ago,  in 
October,  she  received  a  blow  on  this  eye  which  gave  her 
much  pain,  and  she  states  that  it  destroyed  her  sight. 
L.  V.,  perception  of  light  only,  good  projection.  The 
lens  is  quite  opaque,  displaced  downwards  and  backwards, 
and  "  wobbles  "  when  the  eye  is  moved.  There  is  an 
iridectomy  wound   inwards  and   slightly   downwards. 

The  right  eye  became  inflamed  shortly  after  the  first 
accident  to  the  left  eye  (?  sympathetic),  but  the  vision 
was  not  much  impaired  till  twelve  years  ago,  when  it 
became  somewhat  suddenly  and  spontaneously  worse. 
She  was  seen  by  me,  and  I  performed  an  iridectomy 
downwards  and  inwards  for  total  posterior  synechia  and 
secondary  glaucoma.  Last  summer  her  sight  became 
much  worse,  and  now  she  is  only  able  to  count  fingers 
with  difficulty,  owing  to  lens  opacity. 

I  advised  her  to  part  with  the  cataract  in  the  left  eye, 
and  on  December  6th  I  removed  it  in  its  capsule  with  a 
vectis,  making  my  section  downwards  and  inwards  witli 
a  Graefe's  knife  set  at  an  angle.  There  was  no  escape  of 
vitreous  fluid,  and  the  recovery  was  uninterrupted. 

On  January  7th  this  year  she  was  discharged,  the 
vision  of  the  left  eye  being  +  11  D.  sph.  -^y,  with  -f-  16  D. 
sph.  =  J.  16. 

{Card  specimen.      May  1th,  1896.) 
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1.   The  treatment  of  detached  retina. 
By  Charles  Wray. 

It  has  been  found  in  chronic  cases  that  the  retina,  on 
reattachment,  does  not  regain  its  functions ;  and,  indeed, 
in  some  eyes  that  have  been  submitted  to  microscopic 
examination,  it  has  been  found  that  the  retina  previously 
detached  has  been  converted  into  a  fibrous  structure 
almost  destitute  of  nervous  elements.  Thus  both  clinical 
and  pathological  observations  indicate  that  active  treat- 
ment, if  called  for,  should  be  undertaken  as  early  as  is 
practicable.  Mr.  Snell  has  published  three  cases  in  which 
he  had  performed  the  operation  that  rightly  or  wrongly  is 
known  as  Wolfe's.  The  cases  were  recent,  and  in  two 
of  them  he  has  published  the  fields  of  vision,  which  prove 
a  very  satisfactory  condition  of  the  reattached  retina, 
though  the  central  vision  is  not  proportionately  good. 

An  ideal  cure  requires  speedy  reattachment.  In  a  few 
cases  it  may  be  brought  about  by  what  for  shortness  may 
be  called  the  perfect  rest  treatment — rest  in  bed  on  the 
back,  the  use  of  a  compressive  bandage  and  atropine. 

Several  writers  have  published  cases  iu  which  the 
retina  has  become  reattached  by  these  simple  measures, 
but,  as  a  rule,  the  detachments  have  been  small,  whereas 
those  that  come  for  treatment  are  almost  invariably  largo 
ones,  and  in  view  of  the  slowness  with  which  exudations 
and  hemorrhages  in  the  eye  absorb,  it  is  almost  impos- 
sible to  believe  that  detachments,  if  extensive,  and  con- 
taining much  subretinal  fluid,  can  become  reattached  in 
four  or  five  weeks,  the  time  iu  which  nearly  all  these  cases 
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are  represented  as  having  made  a  recovery.  Probably 
the  membranes  are  only  reapposed.  There  is  a  very 
prevalent  disinclination  to  adopt  active  measures  in  very 
chronic  cases,  but  the  case  that  I  have  exhibited  this 
evening  is  strong  evidence  that  chronicity  alone  does 
not  preclude  all  hope  of  a  successful  issue.  Scleral 
puncture  under  ordinary  surgical  precautions  seems  by 
no  means  a  dangerous  operation.  I  have  performed  it 
several  times,  aud  have  never  observed  the  slightest 
reaction.  If  this  view  be  a  correct  one,  then  surely  it  is 
inexpedient  to  keep  a  patient  under  the  severe  discipline 
of  the  perfect  rest  treatment,  knowing  that  it  must  bo 
for  at  least  four  or  five  weeks,  that  it  is  almost  certain 
to  end  in  disappointment,  and  that  nearly  every  surgeon 
will  advise  operation  in  case  of  failure. 

Whatever  views  be  taken  as  to  the  explanation  of 
the  presence  of  the  subretinal  fluid,  there  is  no  getting 
away  from  the  fact  that  its  presence  will  result  in  serious 
impairment,  not  only  of  the  detached  part,  but  that  in 
its  immediate  vicinity  ;  and  it  is  not  improbable  that  the 
edge  of  the  fluid,  under  the  influence  of  the  extra- 
ocular muscles,  may  act  on  the  wedge  principle,  and 
tend  to  promote  not  only  migration  of  the  fluid  but 
extension   of  the   detachment. 

An  item  that  should  not  be  ignored  is  that  the 
exponents  of  the  simple  treatment,  even  if  they  get 
rid  of  the  detachment  in  the  five  weeks,  could  only 
obtain  the  disappearance  of  the  ophthalmoscopic  condi- 
tion ;  for  it  is  idle  to  suppose  that  in  that  time  any 
amount  of  fluid  could  be  absorbed,  and  firm  union 
between   the   retina   and   choroid  take   place. 

A  striking  feature  of  the  jDerfect  rest  treatment  is  the 
way  in  which  vitreous  opacities  are  apt  to  clear  up. 
Hence,  if  tapping  be  a  safe  operation,  it  would  appear 
better  to  operate  at  once.  First,  because  few  patients, 
even  if  they  can  tolerate  the  severe  requisitions  of  the 
perfect  rest  method,  are  likely  to  bear  well  afterwards 
the    confinement    and    trying   after-treatment    of    scleral 
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puncture.  Secondly,  if  an  immediate  operation  can  be 
made  to  bring  about  reapposition,  two  processes  are 
able  to  proceed  concurrently  during  the  time  the  patient 
is  under  treatment,  viz.  reattachment  and  regeneration 
of  the  vitreous,  and  of  the  various  other  structures  that 
may  be  supposed  to  play  a  part  in  the  pathogeny  of 
detachment.  A  case  that  came  under  my  care  in  March, 
1893,  may  be  in  place.  The  patient  was  fifty-two  years 
of  age,  refraction  +  4  D.,  tension  normal  in  both  eyes. 
The  left  eye  contained  a  large  detachment.  The  vitreous 
was  clear,  and  the  patient  was  unable  to  say  when  she 
lost  the  sight.  I  saw  the  case  every  three  months  until 
November,  1894,  when  I  enucleated  the  eye  after  an 
attack  of  acute  glaucoma.  Mr.  Cargill  kindly  examined 
the  specimen,  and  found  that  the  eye  contained  a  round- 
celled  sarcoma.  This  case  opens  the  question  as  to 
whether,  if  one  had  tapped  and  collected  the  fluid  and 
submitted  the  sediment  to  microscopic  examination,  one 
might  not  have  discovered  sarcomatous  elements. 

Clavelier  made  experiments  on  animals  with  a  view  to 
ascertaining  the  tolerance  of  the  contents  of  the  globe  to 
electrolysis.  The  net  result  was  that  he  found  a  five- 
milliampere  current  could  be  used  for  a  minute  without 
causing  any  severe  opacification  of  the  vitreous,  and  that 
even  that  passed  off  in  a  day  or  two  and  left  no 
ophthalmoscopic  changes  behind.  Motais'  results  from 
electrolysis  were  remarkable,  as  out  of  eleven  cases  he 
had  three  ameliorations  and  two  cures.  It  is  just  possible 
that  the  beneficial  results  that  were  obtained  by  this 
method  were  due  to  the  perforation  of  the  sclerotic  and 
the  protracted  oozing  that  would  infallibly  occur  round 
the  needle,  and  especially  if  the  latter  remain  in  the 
sclerotic  for  a  whole  minute,  as  usually  advised. 

Attempts  have  been  made  to  effect  cures  by  the 
insertion  of  catgut  ligatures  and  gold  wire,  but  a  not 
uncommon  result  was  softening  of  the  eyeball  and  the 
development  of  lenticular  opacity.  In  cases  of  shrunken 
vitreous  it  has  been  found  that  the  chief  change  is  the 

vol.  xvi.  5 


66  DISEASES    OF    THE    RETINA    AND    CHOROID. 

dehydi*ation  of  its  fibres,  and  not  improbably  this  explains 
the  unsatisfactory  results  following  the  use  of  ligatures 
intended  to  act  as  more  or  less  permanent  drains. 

Schooler's  method  has  turned  out  so  unsatisfactory  that 
it  need  only  be  alluded  to.  On  the  Continent  a  trial 
has  been  made  of  the  galvano-cautery  with  more  or  less 
encouraging  results. 

In  the  case  I  have  exhibited  this  evening  I  did  the 
Wolfe-Brailey  operation,  using  a  Graefe's  knife,  enlarging 
the  puncture,  giving-  the  knife  a  quarter-turn,  allowing  a 
few  seconds  for  the  fluid  to  ooze  out,  afterwards  thrusting 
in  the  knife  in  one  or  two  directions  with  a  view  to 
making  several  punctures  in  the  retina,  under  the  hope 
that  these  measures  might  facilitate  reattachment.  Mr. 
Snell  advises  enlargement  of  the  puncture  wound,  but  I 
was  unaware  of  this  when  I  did  the  operation.  The 
detachment  in  the  case  now  alluded  to  was  very  ex- 
tensive, as  will  doubtless  be  remembered  by  those  who 
saw  the  case  at  the  Ophthalmological  Society  at  the 
commencement  of  the  year.  The  man's  first  trouble  with 
this  eye  was  in  1885,  when  he  complained  that  objects 
seemed  to  lean  over  to  one  side.  In  1893  he  was  seen 
at  Moorfields,  and  was  told  that  the  eye  not  improbably 
contained  a  growth.  The  other  eye  was  useless  in  con- 
sequence of  an  old  penetrating  -wound  of  the  globe,  and 
was  therefore  removed.  He  then  disappeared  and  all 
trace  of  him  -was  lost  till  January,  1895.  The  detachment 
was  then  very  extensive,  and  the  disc  could  be  made  out 
with  difficulty.  Cornea  slightly  hazy,  T.  +  1.  Very  little 
ciliary  injection.  On  April  7th  I  operated.  The  patient 
was  then  confined  to  bed,  atropine  used  freely,  and  the 
eye  was  firmly  bandaged.  Daily  injections  of  pilocarpine 
were  ordered,  but  had  to  be  discontinued  on  the  third 
day  on  account  of  the  patient's  intolerance  of  the  drug. 
A  few  days  later  opthalmoscopic  examination  showed  that 
there  still  existed  a  detachment  of  very  considerable  size, 
though  the  vision  was  improved  to  fingers  at  three  or 
four  metres.      After  allowing  a  few  days  for  the  patient 
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to  recuperate,  a  second  operation  was  clone,  with  the  result 
that  vision  improved  to  -^  in  a  good  light,  and  the  sight 
lias  fluctuated  between  that  and  -^  ever  since. 

The  retina  appears  now  in  perfect  apposition,  and 
there  exists,  as  is  usual  in  such  cases,  a  good  deal  of 
choroido-retinal  change,  with  pigmentation  at  the  seat  of 
the  original  detachment.  The  field  is  much  contracted, 
doubtless  from  the  frequent  attacks  of  tension.  The  case 
undoubtedly  proves  that  good  may  result  from  operative 
treatment,  even  in  cases  of  very  extensive  detachment  of 
several  years'  duration.  The  worst  feature  in  the  case  is 
that  the  cornea  at  times  still  becomes  hazy.  On  one 
occasion,  a  few  months  ago,  I  instilled  homatropine,  and 
was  astonished  to  find  that  the  cornea  became  so  steamy 
in  about  ten  minutes  that  no  fundus  reflex  conld  be 
obtained.  I  instilled  eserine,  gr.  •§-,  twice,  at  an  interval  of 
ten  minutes,  about  11.30  a.m.  The  patient  told  me  the 
cornea  cleared  up  in  the  course  of  the  afternoon. 

So  far  I  have  made  no  reference  to  the  association  of 
detachment  with  gout,  rheumatism,  and  syphilis.  The 
remedies  directed  against  these  diseases  are  too  slow  in 
their  action  for  use  on  emergency.  They  may  undoubtedly 
be  used  as  supplementary  aids,  but  as  depressants  are 
rarely  well  borne  during  the  treatment,  it  would  appear 
wiser  to  defer  their  use  until  the  patient  is  in  a  better 
condition  to  bear  them  than  he  is  when  confined  to  bed 
on  his  back  for  weeks.  In  the  event  of  my  undertaking 
the  treatment  of  detached  retina  again,  I  should  feel 
indisposed  to  keep  the  patient  in  bed  for  more  than  seven 
days,  nor  should  I  examine  the  eyes  ophthalmoscopically 
much  earlier.  Perfect  rest  is  what  is  required,  and  that 
would  seem  possible  with  the  eyes  under  atropine  and 
bandaged.  In  a  second  case  in  which  I  did  Wolfe's 
operation,  vision  is  undoubtedly  improved,  but  at  least 
one  half  of  the  separation  still  exists  despite  two  attempts 
at  removal  of  the  subretinal  fluid.  At  present  I  count 
the  case  a  failure,  but  think,  if  one  could  repuncture, 
the    result    might  be   more    satisfactory  ;    unfortunately. 
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tlio  treatment  was  attended  with  so  much  depression  that 
further  operation  is  at  present  out  of  the  question. 

Cases  unsuitable  for  operation  are  those  where  the 
macula  is  detached,  where  the  vitreous  contains  numerous 
bands  of  contractile  tissue,  vascular  membranes,  large 
hemorrhages,  &c,  and  where  the  detachment  is  almost 
total,  or  the  tension  of  the  eye  as  low  as  —  3.  A  good 
result  has  been  published  in  which  the  operation  was 
done  in  a  recent  case,  with  tension  —  2. 

{November  Uth,  1S95.) 

Dr.  Little  said  he  had  done  this  operation  for  detached 
retina  many  times,  but  he  was  only  able  to  point  to  two 
cases  of  complete  and  permanent  cure.  The  first  occurred 
twenty-five  years  ago,  and  was  under  the  care  of  Mr. 
Thomas  Windsor,  of  Manchester.  It  was  the  case  of  a 
gentleman  with  myopia  and  complete  detachment  of  the 
retina,  which  was  punctured.  He  was  kept  in  bed  a  little 
while  on  his  back,  and  his  retina  became  entirely  re- 
attached. The  patient  lived  many  years  afterwards,  and 
there  was  no  recurrence  of  the  detachment,  and  vision  was 
as  good  as  before.  The  second  case  was  that  of  a  lady 
who  came  four  years  since,  with  detachment  of  about  a 
fortnight's  standing,  involving  the  lower  half  of  the  retina. 
He  had  punctured  the  sclerotic,  keeping  the  patient  in  bed 
ten  days,  and  a  complete  cure  resulted.  He  had  seen 
this  lady  on  the  previous  day,  and  carefully  examined  the 
eye ;  there  was  no  trace  of  detachment,  and  the  vision 
was  equal  to  1  Jaeger.  Myopia  10  D.  He  had  treated 
cases  in  other  ways  without  obtaining  any  practical  result. 
In  answer  to  the  President  he  explained  that  the  only 
successful  cases  were  those  in  which  he  had  punctured. 

Mr.  Secker  Walker  said  he  supposed  that  one  of  the 
reasons  why  treatment  of  detached  retina  was  so  unfor- 
tunate was  the  continued  shrinking  of  the  vitreous.  A 
year  and  a  half  ago,  with  the  hope  of  preventing  this 
occurrence,  after  letting  out  the  subretinal  fluid  by 
puncture,  he  injected  into  the  vitreous  from  the  opposite 
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pole  of  the  eye  a  few  drops  of  normal  saline  solution. 
With  the  ophthalmoscope  he  was  then  able  to  see  that  the 
retina  had  returned  to  its  proper  position.  For  some 
hours  afterwards  there  was  increased  tension  and  some 
pain  in  the  eye.  The  patient  was  kept  in  bed  for  a  fort- 
night with  the  eyes  tightly  bandaged.  Five  weeks  after 
the  operation  the  retina  was  transparent,  and  seemed  to 
be  attached  to  the  choroid,  and  the  field  of  vision  was 
improved,  though  not  complete.  But  one  year  later,  when 
the  patient  was  seen  again,  the  retina  was  again  loose,  the 
detachment  now  occupying  the  lower  region  of  the  eye, 
while  previously  the  upper  and  outer  segment  of  the  retina 
had  been  affected. 

Mr.  Lang  said  he  had  seen  two  cases  recover  sponta- 
neously. One  was  the  case  of  a  young  woman  who  was 
supposed  to  have  had  syphilis,  but  of  which  there  was  no 
very  distinct  history.  The  whole  of  the  lower  half  of 
each  retina  was  detached,  as  could  be  seen  even  by  oblique 
illumination.  He  kept  the  patient  in  bed,  and  gave  mer- 
curial inunctions,  aud  eventually  both  retinas  became 
reattached  completely,  and  the  vitreous,  which  was  filled 
with  large  opacities,  cleared  up,  all  that  remained  being 
coarse  pigmentation  of  the  choroid.  He  took  it  to  be  a 
case  of  detachment  of  the  retina  from  choroidal  effusion. 
The  other  case  was  that  of  a  man  with  detachment  at  first 
in  one  eye,  and  after  the  interval  of  several  years  in  the 
other.  Both,  however,  recovered  under  the  simple  treat- 
ment of  quinine  mixture  aud  a  compress  bandage.  He 
had  tried  a  great  number  of  operative  procedures  without 
ever  obtaining  any  beneficial  results. 

Mr.  Power  referred  to  a  procedure  described  in  a 
recent  number  of  a  periodical,  in  which  a  French  surgeon 
had  made  a  new  departure  in  this  matter.  He  suggested, 
in  fact,  that  fresh  vitreous  of  a  cat  or  dog  should  be  in- 
jected so  as  to  bring  about  reposition  of  the  retina  by 
pressure.  The  operation  must,  of  course,  be  carried  out 
with  the  strictest  antiseptic  precautions,  and  it  struck  him 
personally  as  a  very  reasonable  idea. 


70  DISEASES    OK    THE    RETINA    AND    CHOROID. 

Mr.  Grimsdale  said  that  Mr.  Frost  some  time  ago  had 
suggested  the  injection  of  fresh  vitreous,  but  found  that 
it  cuuld  not  he  made  to  flow  through  a  ueedle  of  the  ordi- 
nary size,  and  he  had,  therefore,  abandoned  the  attempt. 
The  vitreous  he  had  tried  was  that  of  a  rabbit. 

Mr.  Marshall,  speaking  in  reference  to  the  tapping  of 
the  eye  where  there  was  a  solid  growth,  observed  that  it 
would  be  extremely  unlikely  that  the  growth  would  bo 
broken  up  enough  to  come  away  through  the  small  aper- 
ture in  sufficient  quantities  to  enable  one  to  decide  as  to 
its  nature,  /.  e.  whether  or  not  it  contained  sarcomatous 
elements. 

Mr.  Tweedy  said  he  had  operated  in  a  large  number  of 
these  cases  by  almost  every  known  procedure,  but  he  did 
not  think  he  had  ever  seen  a  permanent  cure,  either  in 
his  own  hands  or  in  the  hands  of  others.  He  was,  indeed, 
very  much  inclined  to  doubt  the  diagnosis  of  some  of  the 
cases  that  had  been  reported  to  be  cured.  He  had  done 
scleropuncture  over  and  over  again  with  temporary  im- 
provement ;  he  had  trephined  the  sclerotic,  and  left  an 
opening  in  it  for  weeks ;  he  had  introduced  horsehair 
drains,  and  kept  them  in  over  a  month  together,  with 
many  other  procedures,  but  in  no  case  could  he  say  that 
he  had  ever  seen  a  permanent  cure,  though  he  had  never 
seen  any  harm.  Of  course  they  had  all  seen  cases  greatly 
ameliorated,  and  cases  in  which  under  rest  and  treatment 
the  detachment  had  subsided,  so  as  not  to  be  discovered 
by  ophthalmoscopic  examination  ;  but  if  they  examined  six 
months  afterwards,  in  all  (in  his  own  experience)  the  de- 
tachment had  returned.  Nevertheless  he  thought  it  was 
the  right  thing  to  do  scleropuncture,  especially  in  recent 
cases,  and  he  recommended  it  as  the  course  to  follow. 
The  most  successful  case  he  had  seen  was  that  of  a  nurse 
with  myopia  and  very  extensive  detachment.  When  he 
saw  her  she  could  only  make  out  hand  movements.  He 
took  her  into  University  College  Hospital,  and  kept  her 
in  bed  six  weeks,  during  which  time  she  was  submitted 
to    the    pilocarpine    treatment,    systematically   and    very 
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thoroughly  applied.  No  operation  was  performed.  She 
left  the  hospital  able  to  read  No.  1  Jaeger,  and  six  months 
later  she  had  written  stating  that  the  improvement  was 
still  maintained.  That  was  the  best  result  he  bad  ever 
seen. 

The  President  said  he  had  had  the  advantage  of  seeing 
the  nurse  in  question,  independently  of  Mr.  Tweedy,  a  day 
or  two  before  the  treatment  was  begun,  and  two  or  three 
times  since.  The  treatment  was  begun  in  December, 
1893,  and  he  had  seen  her  in  February,  1894,  and  again 
in  May,  1895,  and  she  was  just  the  same,  i.  e.  quite  well. 
Vision  in  either  eye  was  -^-,  and  there  was  no  trace  of 
detachment. 

Mr.  Tweedy  said  the  President's  remarks  were  inter- 
esting to  him.  He  had  prefaced  his  own  remarks  by 
saying  that  he  doubted  the  diagnosis  in  many  of  these 
cases,  but  there  could  evidently  be  no  doubt  about  the 
diagnosis  in  this  particular  case.  He  was  glad  to  hear 
that  the  improvement  had  been  maintained. 

Mr.  Wbay  in  reply  said  it  appeared  to  him,  from  the 
tone  of  the  debate,  that  there  had  been  a  slight  miscon- 
ception. He  was  willing  to  admit  that  one  might  get  as 
many  cures  by  the  perfect  rest  treatment  as  by  opei'ation. 
Still  he  had  elicited  one  fact,  viz.  that  the  operation  was 
safe.  The  points  he  particularly  wished  to  bring  before 
the  Society  were  these  :  when  brought  face  to  face  with  a 
very  large  detachment  or  a  very  deep  one,  ought  they  to 
undertake  the  perfect  rest  treatment  that  demanded  at 
least  four  weeks  in  bed  with  an  almost  certainly  bad 
result,  or  should  they  immediately  let  out  the  fluid  ?  In 
each  case  they  gave  time  for  the  vitreous  and  other  parts 
of  the  eyeball  concerned  in  the  pathogeny  of  detachment 
to  recover ;  and  also  if  they  got  reposition  alter  the 
operation,  the  whole  of  the  time  the  patient  was  under 
treatment  time  was  afforded  for  inflammatory  adhesions 
to  form  between  the  retina  and  the  choroid.  He  thought 
it  was  generally  conceded  that  ideal  cures  were  those  in 
which  there  had  been  adhesive  intlammation. 
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2.   On  the  employment  of  electrolysis  in  the   treatment  <>J 
detached  retina. 

By  Simeon  Snell. 

The  recent  discussion  before  this  Society  on  the  treat- 
ment of  detached  retina  indicates  that  the  methods  in 
vogue  are  still  regarded  as  uncertain  and  unsatisfactory. 
All  of  us,  it  is  true,  have  from  time  to  time  obtained 
results  from  different  means  of  treatment  which  Ave  were 
entitled  to  count  successes.  For  instance,  in  a  patient 
(' Brit.  Med.  Journ.,'  1886,  vol.  ii,  p.  145),  operated  upon 
by  me  by  making  an  incision  in  the  sclerotic  ten  years 
ago,  treatment  was  so  far  successful  that  when  I  saw  him 
some  time  afterwards  the  detachment  had  not  only  dis- 
appeared, but  the  sight  which  he  had  recovered  allowed 
him  to  read  easily  the  time  by  his  watch.  Quite  recently 
information  through  a  medical  friend  has  reached  me 
that  cataract  has  developed  in  the  other  eye,  and  lie  is 
therefore  now  dependent  upon  the  eye  for  which  the 
operation  for  detached  retina  was  performed,  and  that  he 
is  able  to  continue  his  work,  that  of  a  collier,  by  its  aid. 

On  the  whole  I  have  found  puncture  of  the  sclerotic  to 
be  the  most  satisfactory  treatment.  Such  a  successful 
result,  however,  as  I  have  just  mentioned  from  it  or  any 
other  recognised  mode  of  treatment  must  be  very  rarely 
met  with,  and  we  shall  all  welcome  any  method  likely  to 
afford  greater  hope  to  the  sufferers  from  this  terrible 
affliction.  Last  year  (July,  1895)  a  paper  appeared  in 
the  'Annales  d'Oculistique '  by  Terson  calling  attention 
to  the  employment  of  electrolysis  in  detachment  of  the 
retina.  He  gave  the  results  in  twelve  cases,  and  these 
suggested  the  method  as  such  a  promising  one  that  I  at 
once  determined  to  put  the  plan  into  practice  as  soon  as 
opportunity  arose.  It  was  some  time  before  I  was  able 
to    procure     the    instrument    which     Terson    suggested. 
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Ultimately  Messrs.  Down  Brothers  obtained  for  me  the 
platinum-iridium  needle.  Mons.  Terson  very  courteously 
sent  his  own  needle  which  he  had  used  successfully,  to 
Luer  in  Paris,  so  that  he  might  make  one  exactly  like  the 
pattern.  He  also  kindly  sent  a  message  to  me  saying 
how  it  should  be  used  to  penetrate  the  sclerotic,  for 
being  made  of  platinum-iridium  there  is  some  difficulty  in 
making  it  pierce  the  eyeball,  and  it  only  passes  through 
the  sclerotic  after  gentle  insinuating  movement,  something 
as  one  uses  a  gimlet.  Terson  describes  his  needle  as 
being  made  of  platinum-iridium.  It  is  mounted  on  a 
small  metallic  shaft,  furnished  with  a  groove  to  secure  a 
gutta-percha  handle.  Positive  electrolysis  is  employed, 
and  the  current  carefully  regulated  by  a  galvanometer. 
The  negative  pole  is  applied  to  the  skin  of  the  face. 
From  experiments  Terson  found  that  the  eye  could  bear 
with  impunity  as  much  as  5  milliamperes  for  the  space 
of  one  minute.     He  used  about  this  strength  in  his  cases. 

The  first  instance  in  which  I  employed  electrolysis  was 
in  an  old  and  severe  case  of  detached  retina.  The  pros- 
pect of  benefit  to  sight  was  absolutely  nil,  and  the  treat- 
ment was  adopted  experimentally  to  learn  something 
about  the  effects  of  electrolysis  upon  the  eye.  The 
detachment  was  nearly  universal.  Five  milliamperes 
were  used  for  one  minute,  just  as  suggested  by  Terson. 
The  pain  was  considerable,  and  the  day  following  there 
was  some  swelling  of  the  conjunctiva,  which,  however, 
soon  subsided.  The  detachment  had  been  universal  with 
only  the  faintest  light  perception,  and  on  the  whole  it 
may  be  said  that,  though  there  has  been  no  improvement 
of  vision,  the  electrolysis  has  somewhat  lessened  the 
detachment. 

The  second  case  was  Maria  H — ,  a?t.  55.  The  left 
eye  was  totally  blind  as  a  result  of  an  accident  in  child- 
hood. She  came  to  me  first  in  October,  lS^o,  stating 
that  the  right  eye  had  gradually  failed  her,  and  for  the 
last  few  weeks  she  had  been  unable  to  see  any  reading. 
My  note  as  to   her   exact   state  of  vision   at   this  time  is 
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missing.  There  was  a  large  detachment  of  the  retina  at 
the  inner  and  lower  part.  She  was  admitted  into  the 
infirmary,  where  she  remained  nearly  four  weeks,  the 
treatment  adopted  being  rest  in  the  recumbent  position, 
pressure,  and  diaphoretics  (Sodii  Salicylat.)  She  received 
little  or  no  benefit. 

She  was  readmitted  on  March  2nd,  1896.  Vision  had 
considerably  deteriorated ;  she  only  saw  at  the  most 
fingers,  and  then  the  eyeball  had  to  be  turned  about  for 
a  time  before  an  object  could  be  distinguished.  The 
detachment  was  considerably  increased,  and,  in  addition 
to  the  inner  and  lower  portions  being  affected,  the  outer 
part  was  now  implicated.  The  detachment  ran  close  up 
to  the  disc  below,  and  higher  than  it  on  either  side.  The 
perimeter  chart  gives  her  field  on  this  day.  Electrolysis 
was  used  for  the  first  time  on  March  2ud,  the  needle  being 
introduced  through  the  sclerotic  on  the  outer  side.  On  the 
9th  vision  had  improved  to  yg-,  and  there  was  a  slight 
enlargement  of  the  field  of  vision.  Electrolysis  was 
repeated  on  the  16th  of  March  on  the  inner  side,  and  on 
April  4th  it  was  noted  that  on  the  outer  and  lower  parts 
the  detachment  was  very  much  less,  and  the  perimeter 
chart  taken  on  this  day  shows  a  larger  field.  On 
April  11th  electrolysis  was  again  used,  the  needle  this  time 
being  inserted  on  the  inner  side  above  the  internal  rectus. 
No  further  improvement  of  vision  took  place  nor  increase 
in  the  field  of  vision,  but  the  detachment  was  further 
lessened.  The  current  used  did  not  exceed  2  inilli- 
amperes. 

June  5th. — Dr.  Rutherford  (Assist.  House  Surgeon) 
has  tested  the  patient,  and  ascertained  that  vision  has 
improved  to  -£$ ;  the  field  of  vision  is  not  materially 
altered. 

July  1st. — The  improvement  continues. 

The  third  case  was  Mrs.  T — ,  ast.  64,  who  consulted  me 
on  May  12th  last  (1896),  complaining  of  loss  of  sight  in  the 
right  eye.  Six  weeks  previously  she  had  observed  black 
specks  before  the  eye,  and  since  then  it  had  gradually  got 
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darker  and  darker.  She  had  been  in  the  condition  in  which 
I  found  her  for  between  three  and  four  weeks.  Examination 
disclosed  an  extensive  detachment  of  retina.  It  involved 
chiefly  the  outer  and  lower  part  of  the  retina,  running  close 
up  to  the  optic  disc,  and  leaving  only  the  upper  and 
inner  part  clear.  The  patient  observed  that  she  saw 
only  a  quarter  of  things,  and  then  very  indistinctly. 
Vision  equalled  fingers,  not  clearly,  when  the  eye  was 
turned  to  utilise  the  portion  of  intact  retina.  Tension 
was  about  normal.  I  regret  I  was  unable  to  take  a 
perimeter  chart  at  this  time,  or  before  the  operation. 
The  character  of  the  detachment  was  diffuse  rather  than 
the  retiua  being  collected  iuto  large  folds  or  bags.  I  deter- 
mined to  use  electrolysis,  and  advised  the  patient  accord- 
ingly. She  accepted  my  advice  and  returned  to  Sheffield 
for  the  operation,  which  was  performed  on  May  14th. 

The  platinum-iridium  needle  was  inserted  below,  just 
external  to  the  lower  rectus,  and  near  the  equator — over 
the  region  where  the  detachment  appeared  most  dis- 
tinct. The  current  employed,  regulated  by  a  galvano- 
meter, did  not  exceed  2  milliamperes,  and  the  needle  was 
allowed  to  remain  in  the  eye  for  just  over  one  minute. 
More  difficulty  than  usual  was  experienced  in  piercing  the 
sclerotic,  which  yielded  a  good  deal  to  the  force  which  was 
required.  Cocain  had  been  applied,  and  no  great  com- 
plaint wTas  made  of  the  pain,  the  patient  saying  it  was 
less  than  she  expected.  (There  Avas  a  marked  difference 
in  this  respect  to  the  case  where  the  stronger  current  had 
been  used.)  Both  eyes  were  covered  with  a  pad  and  band- 
age, and  rest  in  bed  prescribed.  On  uncovering  the  affected 
eye  for  the  first  time,  two  days  later  (10th),  the  patient 
at  once  said,  "  Why,  I  see  everything  at  once  around 
me  !  "  She  was  able  to  see  the  time  by  my  watch  with 
the  aid  of  a  +  glass.  The  bandages  were  reapplied,  and 
rest  in  bed  continued.  On  the  18th  a  rapid  examination 
with  the  ophthalmoscope  showed  that,  practically,  the 
detachment  had  disappeared.  She  was  kept  in  bed  for  a 
few  days  more,  and  allowed  to  return  to  her  home,  some 
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distance  away,  on  the  23rd.  On  this  day  a  further 
examination  was  made.  V.  +  4  D,  =  l^bl)*  anc^  sne  rea(l 
with  +  G  D.  J.  8  ;  with  the  ophthalmoscope  it  was  seen 
that,  practically,  the  retina  had  become  replaced ;  the 
perimeter  chart  showed  also  that  the  field  had  become 
extended  to  normal  limits.  The  fact  that  vision  was  not 
further  improved  would  appear  to  be  accounted  for  by 
the  supposition  that  the  retina,  though  replaced,  had 
been  detached  too  long  for  more  complete  restoration  of 
function. 

Further  experience  will  show  whether  electrolysis  will 
yield  better  results  than  other  methods  which  from  time 
to  time  have  been  in  vogue.  Kept  well  within  the  limits 
which  Terson  has  set  forth  as  to  the  strength  of  cuiTent, 
it  would  seem  not  likely  to  set  up  serious  reaction. 

{July  3rd,  1896.) 

Note  on  Mrs.  T — 's  case. — September,  1896.  The  detach- 
ment has  re-appeared  below  to  some  extent,  and  vision 
has  correspondingly  deteriorated,  but  considerable  im- 
provement on  her  origiual  condition  still  remains  ;  the 
detachment  is  much  less  and  the  field  of  vision  considerably 
enlarged. 


3.   Detachment  of  retina  treated  by  drainage. 
By  F.  Eve. 

John  W — ,  ret.  22,  was  sent  to  me  on  February  10th, 
1896,  by  Mr.M.  Agar,  who  stated  that  "the  patient  had  sud- 
denly become  blind  in  his  left  eye  on  February  6th.  That 
previously  he  had  observed  several  opacities  in  the  vitreous 
(one  or  two  being  of  large  size),  and  other  changes  which 
he  believed  to  be  due  to  recent  choroiditis. "  The  patient's 
sight  began  to  fail  about  three  weeks  before  Christmas, 
when  he  noticed  a  haze  like  a  cobweb,  and  floating  bodies 
before  his  left  eye. 

There  was  neither  history  nor  evidence  of  congenital  or 
acquired  syphilis. 
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Left  eye. — There  was  a  very  extensive  detachment  of 
the  retina  in  its  lower  half,  extending  up  to  and  obscur- 
ing the  disc.  The  extent  of  the  detachment  is  indicated 
by  the  perimeter  chart  (Fig.  5). 

V.  =  p.  1. ;  he  could  not  count  fingers. 

Right  eye. — Vitreous  hazy,  and  disc  pink.  A  small  patch 
of  receut  choroiditis  above  and  to  outer  side  of  macula. 

V.  -  1  D.  =  £ . 

He  was  treated  with  potassium  iodide,  and  subsequently 
was  admitted ;  kept  in  bed  and  injected  every  night 
with  pilocarpine  for  a  fortnight,  without  obvious  improve- 
ment (see  perimeter  chart  Fig.  6). 

March  17th  {operation). — The  sclerotic  was  exposed, 
punctured  in  its  lower  and  outer  part  with  a  Graefe's 
knife,  and  the  fluid  drawn  off  by  a  cannula,  through  which 
a  bundle  of  horsehair  was  inserted,  the  end  being  left  in 
the  globe. 

20th. — Drain  removed  by  house  surgeon  on  account 
of  conjunctival  irritation.  This  might  have  been  avoided 
by  bringing  the  drain  through  the  lower  lid. 

31st. — No  return  of  detachment.  Several  band-like 
vertical  opacities  towards  anterior  part  of  vitreous. 

L.  E. — V.  if±,  not  improved  by  lenses.  Visual  field 
practically  normal  (see  Fig.  7). 

April  24th  — Vision  -2^j.  No  change.  Discharged 
from  hospital. 

28th. — Vision  diminished  to  3%.  No  change  in  field. 
Diminution  of  vision  appears  due  to  the  band-like  opacities 
assuming  a  more  membranous  character,  and  forming 
an  opacity  which,  can  be  seen  by  focal  illumination.  The 
details  of  fundus  and  disc  can  be  made  out  somewhat 
indistinctly.  Running  above  disc  is  a  narrow  greyish 
band,  which  extends  horizontallyoutwards  towards  macular 
region.  The  vessels  cannot  be  seen  to  bend  over  it. 
This  may  be  a  connective-tissue  formation  on  the  retina, 
or  a  slight  fold.      Visual  field  unaltered  (Fig.  8). 

May  4th. — No  change.      Visual  field  good  (Fig.  0). 

Remarks. — The  result  of   the  treatment  in   this  case  is 
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John  W— ,  March  17th,  1896. 
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John  W- ,  March  31st,  1896. 


LEFT 


270 

John  W— ,  April  29th,  1896. 
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270 
Jolm  W— ,  May  5th,  1896. 

unfortunately  marred  by  the  extensive  opacities  in  the 
vitreous.  These  existed  before  the  detachment,  but  have 
increased  since  April  24th,  and  were  probably  the  cause  of 
the  loss  of  vision  since  that  date.  I  found  after  the  per- 
formance of  the  operation  that  the  treatment  by  drainage 
had  been  somewhat  extensively  tried  by  Wecker 1  and 
others.  Wecker  first  employed  gold  wire,  but  gave  it  up 
because  it  was  impossible  to  obtain  a  continuous  filtration. 
Subsequently  he  used  a  small  cannula,  one  end  of  which 
rested  on  the  sclerotic,  the  other  being  within  the  eye. 
He  states  that  there  was  absolute  tolerance  for  the  cannula 
and  wire,  the  latter  in  some  instances  being  left  in  for 
years.  A  bundle  of  horsehair  may  have  some  advantages 
over  these  drains  by  setting  up  sufficient  irritation  to 
cause  reattachment  of  the  retina,  and  by  acting  as  a  series 
of  capillary  tubes. 

(Card  specimen.     May  7th,  1896.) 
*  Wecker  and  Landolt,  tome  iv,  p.  163,  1889. 


ORIGIN    OF    RUL'TUliES    IN    DETACHED    BET1NJE  81 

4.   On  the  origin  of  ruptures  in  detached  retina}. 

By  E.  Tbeacheb  Collins. 

The  occurrence  of  ruptures  in  detached  retina-  was  tii-.-i 
noted  by  von  Graefe*  in  the  early  days  of  ophthalmoscopic 
research.  The  appearances  presented  in  such  a  case  were 
shortly  afterwards  pictured  and  described  by  Liebreichf  in 
his  well-known  atlas. 

The  frequency  with  which  ruptures  in  detached  retinas 
can  be  seen  has  been  estimated  by  GalezowskiJ  and  by 
Nordenson.§  The  former  found  131  ruptures  in  049  eyes 
with  detachment  of  the  retina,  or  in  20  per  cent.  The 
latter  noted  forty-six  ruptures  in  119  eyes,  or  38  per 
cent. 

Von  Graefe' s  explanation  of  the  formation  of  the  rup- 
tures was  that  they  are  caused  by  the  tension  of  the  sub- 
retinal  fluid,  which  he  regarded  as  an  exudation  from  the 
choroidal  vessels. 

De  Wecker  thinks  that  a  rupture  in  the  retina  precedes 
the  detachment,  which  latter  is  brought  about  by  the 
passage  outwards  through  the  rupture  of  fluid  which  has 
collected  between  the  shrunken  vitreous  and  the  retina. 
His  objection  to  the  older  theory  that  detachment  is  due 
to  choroidal  effusion,  is  that  it  necessitates  the  disap- 
pearance of  a  corresponding  quantity  of  the  vitreous 
humour. 

Leber  and  Nordenson  have  accepted  de  Wecker' s  views, 
and  according  to  them  a  rupture  in  the  retina  is  due  to 
traction  on  it  from  bands  which  have  formed  in  a  shrinking 
vitreous.  The  almost  invariable  turning  in  of  the  margins 
of  the  rupture  is,  according  to  them,  evidence  of  traction 
from  the  vitreous. 

*  'Arch.  f.  Ophthal.,'  Bd.  i,  Ab.  1,  s.  358. 
f  PL  vii,  tig.  1. 

t  '  Recueil  d'OphtaL,'  1883,  p.  669. 
§  '  Die  Netzhautublosung,'  1887. 
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Raehlmann*  recently  lias  returned  to  the  older  view 
that  detachments  primarily  are  due  to  exudations  from  the 
choroidal  vessels.  He  meets  de  Wccker's  objection  by 
poiuting  out  that  the  exuded  serous  fluid  can  become 
mixed  with  abnormally  fluid  vitreous  by  a  process  of 
diffusion  through  the  retina.  This  diffusion  occurs  accord- 
ing to  the  ordinary  physical  law, — that  is  to  say,  a  larger 
quantity  of  less  albuminous  liquefied  vitreous  passes 
outwards  into  the  subretinal  space,  than  of  more  albu- 
minous choroidal  serous  exudation  passes  inwards  into  the 
vitreous  chamber. 

It  is  in  this  way,  he  argues,  that  a  detachment  tends 
to  extend.  He  brings  forward  experimental  evidence 
in  support  of  his  views,  and  urges  many  difficulties  to  the 
acceptance  of  Leber's  theory. 

He  believes  the  ruptures  in  the  detached  retinae  to 
result  from  the  tension  of  fluid  behind  the  retina,  as 
Graefe  did.  When  the  tension  on  the  outer  side  of  the 
retina  becomes,  as  the  result  of  diffusion  of  more  fluid 
outwards  than  inwards,  greater  than  on  the  inner  side,  it, 
he  argues,  gives  way,  the  edges  of  the  rent  being  naturally 
carried  inwards. 

In  1892,  Elschnig  of  Graz,f  from  the  examination  of 
two  cases  clinically,  put  forward  a  new  theory  with  regard 
to  ruptures  in  detached  retinae.  He  supposes  in  the  first 
place  that  there  has  been  a  patch  of  retino-choroiditis, 
and  that  the  retina  and  choroid  have  in  that  position 
become  firmly  adherent.  Such  patches  are  often  met 
with  in  highly  myopic  eyes.  Subsequently  when  the 
detachment  of  the  retina  occurs,  the  piece  of  retina 
attached  to  the  choroid  remains  adherent  and  becomes 
torn  away  from  the  rest  of  it ;  a  hole  is  thus  formed  in  the 
detached  portion. 

The  first  case  which  suggested  this  theory  to  him 
was  that  of  a  student  who  had  received  an  injury  to  his 
eye  from  a  fencing  foil  ;   a  detachment  of  the  retina  com- 

*  'Arch.  f.  Augenheilk.,'  Bd.  xxvii,  s.  1. 

t  'Klin.  Monatsbl.  f.  Augenheilk.,'  Bd.  xxx,  s.  416. 
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menced  in  the  outer  peripheral  part  of  the  fundus,  and 
when  first  examined  patches  of  central  choroiditis  could 
be  seen.  About  two  months  later  the  outer  half  of  the 
retina  had  become  detached,  but  in  it  corresponding  to 
the  macular  region  was  an  oval  opening,  the  long  axis  of 
which  was  one  optic  disc's  breadth  in  diameter  ;  through 
this  opening  the  choroidal  vessels  and  pigment  epithe- 
lium could  be  seen. 

In  his  second  case  there  was  a  large  detachment  of 
the  retina  in  the  lower  part  of  the  fundus,  which  had 
an  irregular-shaped  opening  in  it,  through  which  the 
choroid,  showing  distinct  signs  of  inflammation,  was  visible. 
The  edges  of  the  opening  in  the  retina  rolled  outwards 
towards  the  choroid,  and  not  inwards  towards  the  vitreous, 
as  was  pointed  out  by  Leber  to  be  usually  the  case. 
Across  the  opening  two  delicate  threads  ran,  probably 
obliterated  blood-vessels,  which,  as  Elschnig  suggests, 
might  have  been  torn  from  the  patch  of  retina  left 
adherent  to  the  choroid. 

I  have  now  to  bring  forward  two  cases  which  give 
definite  anatomical  proof  of  the  occasional  formation  of 
ruptures  in  detached  retinas  in  the  way  so  ingeniously 
thought  out  by  Elschnig. 

Case  1. — Alfred  C — ,  ast.  8,  was  admitted  to  the 
Mcorfields  Hospital  under  Mr.  Lawson  on  June  30th, 
1891.  He  had  received  a  wound  of  his  left  eye  three 
months  previously  from  a  piece  of  glass. 

On  examination  there  was  found  to  be  deep  ciliary 
injection  of  his  left  eye.  A  linear  cicatrix  started  in  the 
lower  part  of  the  cornea,  and  extended  across  the  sclero- 
corneal  margin  ;  to  it  the  iris  was  adherent  ;  there  was  no 
anterior  chamber.  The  tension  of  the  eye  was  minus,  and  it 
was  doubtful  if  he  could  distinguish  light  from  dark  with  it. 

The  vision  and  refraction  of  his  right  eye  were  not 
noted.  The  day  after  the  patient's  admission  his  left  eve 
was  excised. 

On  making  au  equatorial  section  of  the  recently  excised 
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eye,  some  pale,  straw-coloured,  subretinal    fluid  escaped, 

The  lens  was  found  to  be  clear,  and  not  wounded,  but  its 
capsule  was  adherent  to  the  corneal  scar.  The  vitreous 
was  shrunken,  and  the  retina  completely  detached  from 
the  ora  serrata  up  to  the  optic  disc. 

In  the  yellow-spot  region  was  seen  a  patch  of  choroidal 
atrophy  with  pigmentation  at  its  margin.  Microscopical 
examination  of  this  patch  showed  the  choroid  much 
thinned,  with  patches  of  deeply-staining  round-cell  exu- 
dation at  the  margin  of  it.  The  pigment  epithelium  over 
the  atrophied  area  was  in  places  absent,  and  in  others 
much  thickened.  Intimately  adherent  to  the  inner  sur- 
face of  the  atrophied  choroid  was  an  isolated  patch  of 
very  degenerate  retina. 

Case  2. — Jane  H — ,  set.  53,  was  admitted  to  the  Moor- 
fields  Hospital  under  Mr.  Tweedy,  on  July  3rd,  1890. 
She  stated  that  she  had  always  been  very  near-sighted, 
but  had  never  worn  glasses.  A  year  previously  she  had 
had  an  attack  of  inflammation  in  her  right  eye,  after 
which  it  became  quite  blind  ;  she  had  never  had  any  in- 
jury to  it. 

On  examination  there  was  found  to  be  some  ciliary 
injection  of  the  right  ;  the  anterior  chamber  in  it  was 
shallow.  The  iris  was  dull  and  discoloured,  its  pupillary 
border  was  bound  down  to  the  lens  capsule,  and  its 
peripheral  portions  bowed  forwards  ;  the  pupil  was  closed 
by  an  inflammatory  membrane ;  the  tension  of  the  eye 
was  —  1,  and  she  was  unable  with  it  to  distinguish  light 
from  dark.  Her  left  eye  was  highly  myopic,  vision 
without  glasses  being  =  "200"  oniv-  Ophthalmoscopically 
extensive  choroidal  changes  were  seen  about  the  posterior 
pole. 

The  day  following  her  admission  her  right  eye  was 
excised.  On  opening  the  freshly  removed  eye  by  an 
equatorial  section,  the  retina  was  found  to  be  completely 
detached  from  the  ora  serrata  up  to  the  optic  disc. 
Attached  to  the  outer  surface  of  the  retina  were  some  shreds 
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of  a  yellow-coloured  substance,  and  on  the  inner  surface 
of  the  choroid  were  some  patches  of  a  similar  materia]. 
Microscopically  this  was  found  to  consist  of  epithelial 
cells  with  pigment  grannies  in  them,  and  had  evidently 
been  derived  from  the  pigment  epithelium  lining  the 
inner  surface  of  the  elastic  lamina,  There  were  several 
large  areas  of  atrophy  in  the  choroid.  In  the  yellow- 
spot  region  there  was  a  patch  of  atrophy  with  a  pig- 
mented margin,  and  the  sclerotic  in  that  position  was 
somewhat  depressed  backwards.  Microscopical  exami- 
nation of  this  region  showed  the  sclerotic  to  have  been 
somewhat  thinned,  the  vascular  layers  of  the  choroid  were 
considerably  atrophied,  and  the  elastic  lamina  and  pigment 
epithelial  layer  were  entirely  absent.  Adherent  to  the 
atrophied  choroid  and  intimately  incorporated  with  it  was 
some  atrophied  retinal  tissue  completely  isolated  from 
the  remainder  of  the  retina,  which  lay  folded  in  the  centre 
of  the  globe.  At  the  margin  of  the  atrophic  area  in  the 
choroid  on  either  side  of  the  section  was  a  collection  of 
inflammatory  round  cells  over  which  there  was  some 
heaping  up  and  thickening  of  the  pigment  epithelium. 

In  each  of  these  two  eyes  there  must  have  been, 
previous  to  the  occurrence  of  detachment  of  the  retina,  a 
localised  central  patch  of  choroido-retinitis  which  resulted 
in  atrophy  of  the  two  tunics  and  firm  adhesion  of  them  ; 
so  firm  must  have  been  the  adhesion  that  when  the 
detachment  occui-red  the  patch  of  adherent  retina  became 
torn  away  from  the  rest  of  that  membrane  instead  of 
becoming  separated  from  the  choroid. 

It  is  by  no  means  uncommon  to  meet,  in  the  patholo- 
gical examination  of  eyes,  with  retina;  which  have  become 
completely  detached  except  in  one  or  two  places  where 
they  have  acquired  adhesion  to  the  choroid  as  the  result 
of  past  inflammation.  In  eyes  with  such  a  condition  the 
retina  is  found  lying  folded  in  the  centre  of  the  globe, 
while  passing  outwards  from  it  are  small  columns  which 
go  to  the  places  where  the  adhesions  exist.      These  cases 
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represent    an    intermediate    stage  in    the   formation    of    a 
rupture. 

In  bringing  forward  specimens  in  proof  of  Elsclmig's 
theory  of  the  formation  of  ruptures  in  detached  retina),  I 
do  not  wish  to  deny  the  possibility  of  inflammatory  exuda- 
tions into  the  vitreous  acquiring  adhesions  to  the  retina, 
and  then  on  becoming  organised  and  contracting,  drawing 
the  retina  away  from  the  choroid  and  perhaps  producing 
rents  in  it.  I  doubt,  however,  if  the  rents  so  produced 
would  be  visible  ophthalmoscopically,  and  I  think  the 
diffusion  theory  and  experiments  of  Raehlman  offer  much 
the  most  probable  explanation  of  the  aetiology  of  ordinary 
cases  of  detached  retina  seen  with  the  ophthalmoscope. 

I  find  it  difficult  to  believe  that  it  is  the  tension  of 
fluid  behind  a  detached  retina  alone,  which  causes  it  to 
rupture  ;  it  seems  so  much  more  probable  that  whenever 
a  tendency  to  tension  in  the  subretinal  fluid  occurred  it 
would  lead  to  a  further  separation  of  the  retina  from  the 
choroid  rather  than  to  a  rupture  in  it.  I  do  not  attach 
great  importance  to  the  direction  in  which  the  edges 
of  the  ruptured  retina  turn,  as  evidence  for  or  against 
any  theory,  as  Leber  and  others  have  done,  because  it  is 
a  matter  of  common  observation  that  whenever  an  eye  is 
cut  open  the  edges  of  the  retina  tend  to  roll  inwards  ; 
just  as  the  cut  edges  of  the  lens  capsule  tend  to  roll  out- 
wards, or  the  cut  extremities  of  Descemet's  membrane 
forwards. 

It  is  interesting  to  note  that  in  the  one  case  recorded 
by  Elschnig  in  which  the  edges  of  the  rupture  in  the 
retina  were  seen  to  be  turned  outwards  and  not  inwards, 
a  delicate  thread  ran  across  the  opening,  which  he  took  to 
be  an  obliterated  blood-vessel.  We  can  well  understand 
in  that  case  how,  when  the  patch  of  adherent  retina 
became  torn  away  from  the  rest  of  that  membrane,  only 
leaving  this  blood-vessel  in  the  site  of  it,  that  the 
presence  of  the  vessel  would  act  as  a  bar  and  prevent 
the  usual  rolling  in  of  the  edges  of  the  rupture. 

{June  llth,   1896.) 
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5.   A  case  of  retinitis  cvrcinata. 
By  J.  T>.   Lawford. 

(Plate  IV.) 

Ann  B — ,  xt.  77,  widow.  Came  to  hospital  June  18th, 
1895,  complaining  of  inability  to  see  to  work. 

R.  V.  :  Counts  fingers  at  10  feet,  not  improved. 
Reads  20  J.  +  10  D.  =  16  J. 

L.  V.  same  as  R. 

Ophthalmoscopical  examination. — R.  :  Retinal  haemor- 
rhage at  macula  with  degenerative  pigmentary  changes 
in  neighbourhood.  Close  to  0.  D.  one  irregular  patch  of 
white  lustrous  exudation  in  retina.  L.  :  Macular  region 
encircled  by  a  very  irregular  band  of  bright  whitish 
exudation  ;  the  band  is  broken  in  places  and  varies  con- 
siderably in  width,  the  widest  part  being  towards  temporal 
side.  The  exudation  is  deeper  than  the  retinal  vessels, 
and  in  places  is  lustrous.  At  the  macula  is  a  large  patch 
of  old  pigmentary  change  in  retina  and  choroid. 

Urine  (examined  once)  1014,  acid.  No  albumen.  No 
sugar. 

(Card  specimen.      October  17th,  1895.) 

The  President  observed  that  this  was  one  of  the  cases 
on  which  it  would  be  well  to  multiply  communications  for 
some  time  to  come,  for  very  little  was  known  about  the 
condition. 

Mr.  Priestley  Smith  said  he  had  seen  one  such  case 
within  a  few  days  of  reading  Fuchs's  paper  on  the  subject. 
The  appearances  corresponded  closely  to  those  figured  by 
Fuchs.  The  patient  was  an  elderly  man  free  from  renal 
or  other  constitutional  disease.  He  was  under  observa- 
tion for  twelve  months,  and  there  was  very  slight 
deterioration.  No  treatment  had  any  effect.  The  only 
encouragement  one  could   give   in   such  a  case   was   thai 
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the  patient  was  not  likely  to  go  blind  ;  the  retina  was 
only  affected  within  a  very  circumscribed  area,  fche  re  I 
appearing  quite  healthy. 

Mr.  Holmes  Spickr  recalled  that  ho  had  shown  one 
such  case  before  the  Society  in  which  the  appearances 
also  corresponded  closely  with  those  delineated  by  Fuchs. 
There  was  nothing  to  indicate  its  nature  except  that  in 
the  other  eye  there  were  some  haemorrhages,  though  there 
were  none  in  the  diseased  eye.  It  was  of  course  possible, 
however,  that  there  might  have  been  haemorrhages  at 
some  date  in  the  past,  precedent  to  the  onset  of  the 
disease  itself. 

Mr.  Doyne  said  he  had  a  case  which  was  probably  an 
early  example  of  this  affection,  and  though  it  was  very 
discouraging  to  bring  patients  from  a  distance  in  view  of 
the    small    amount   of   assistance    one   received    from   the 
Fellows,  he  would  endeavour  to  get  the  patient  to  come  at 
the  next  meeting.      He  had  never  seen  anything  exactly 
like   it  before.      On   the  veins   in    the   neighbourhood    of 
the   macula   were   globes   one  tenth  the  size  of  the  disc, 
with   a   very  bright    reflex    from  their    apices,    and    over 
places    in    their    neighbourhood    were   also   some   haemor- 
rhages.     To  look  at  the  eye  one  would  think  there  could 
be  no  vision   at  all,  but  on  testing  it  it  was  found  to  be 
^.      It  was  very  hard  to  describe  these  globes,  and  only 
those  who  had  seen  them  would  understand  what  he  was 
describing.      They  were   dark,  and  projected  slightly  into 
the  vitreous.      The  patient  was  a  young  man  aged  twenty- 
five  (see  p.  94,  Plate  VI). 


PLATE   IV. 

Drawing  of  the  fundus  of  the  Left  Eye  (upright  image)  of 
Mr.  Lawford's  case  of  Retinitis  Circiuata  (p.  87). 
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6.   Retinitis  circinata. 

By  W.  G.  Laws. 

The  changes  are  symmetrical  in  the  two  eyes,  and  are 
confined  to  an  oval  area  in  the  central  region,  limited  above 
and  below  by  the  temporal  vessels. 

Over  this  area  the  retina  shows  a  general  grey  opacity 
and  thickening  ;  within  its  circumference  is  a  deposit  in  the 
form  of  a  ring  of  closely  set,  small,  opaque  white  spots, 
partly  discrete,  partly  confluent ;  further  inwards  are  some 
irregular  patches  of  similar  deposit,  while  in  the  macular 
region  which  forms  its  centre  there  is  a  veil  of  pigment, 
delicate  in  the  R.,  more  extensive  and  thicker  in  the  L.  A 
crescent  of  white  spots,  larger  than  those  forming  the 
ring,  and  some  of  them  surrounded  by  pigment,  encloses 
the  nasal  side  of  the  disc.  The  disc  itself  is  greyish- red 
and  slightly  hazy.  Over  the  thickened  retina  the  centri- 
petal twigs  of  thp  temporal  vessels  pass  quite  unobscured. 
No  hemorrhages  are  seen. 

The  swelling  of  the  affected  area  is  indicated  not  onhy 
by  its  refraction,  but  also  by  a  series  of  fine  radial  stria) 
or  folds  passing  from  its  margin  into  the  surrounding 
retina. 

R.  V.  =  -f±;  -  0-75  D.  sph.  =  -ft-  partly ;— 0" 75  D. 
cvl-   -   =  f  partly. 

t,    v    —  JL  .  "~  °'5  D"  Spl1,  -  -£-     -S-    -£-    all  iumer- 

U'    V  '  _   6  0  '   _   £  J)   cv]    _     ~~    3  6'     2  4'    18'    tU1    lulPyl- 

fectly. 

Fields. — Slight  peripheral  contraction  in  each.  R., 
a  small  absolute  central  scotoma  ;  L.,  only  a  doubtful 
relative  central  scotoma  for  green. 

History. — J.  P.,  ast.  56  ;  has  always  had  good  health  ;  is 
a  total  abstainer  and  non-smoker.  Has  not  had  syphilis. 
Failure  of  vision  has  been  so  gradual  that  the  date  of  its 


00  DISEASES    OF    THE    RETINA    AND    CHOROID. 

onset  cannot  bo  exactly  determined.      Tn  July,  1889,  Baw 

Mr.  Hodges,  of  Leicester,  who  noted — 

"  R.  V.  ==  t% 
t    xt'         \8'  not  improved  by  sph. 

L>    V  •    —    3~6  > 

with  +  2  D.  sph.  =  0-5  at  7"  and  10"." 

Right  field  a  little  contracted  upwards  and  outwards, 
but  good  inwards. 

Ophthalmoscopic  examination.  — Retinitis  pigmentosa 
with  little  pigment.  Periphery  free.  Y.  S.  region 
mostly  affected." 

Vision  has  somewhat  deteriorated  since  that  date,  so 
that  for  the  last  four  years  he  has  had  to  use  a  large 
hand-glass  for  reading.  For'" the  last  two  years  has  had 
difficulty  in  distinguishing  gold  from  silver  coins  by  gas- 
light. 

Present  condition. — In  good  health  ;  heart  normal;  no 
evidence  of  arterial  degeneration. 

Urine. — Sp.  gr.  1020  ;  no  deposit,  no  sugar,  no  albumen. 
(Card  specimen.      March  12tli,  18P6.) 


7.  A  case  of  retinitis  circinata. 
By  Gdstavus  Hart  ridge. 

(PL  V.) 

Mrs.  G.  G — ,  set.  61,  came  to  the  Royal  Westminster 
Ophthalmic  Hospital  on  October  24th,  1895,  and  gave  the 
following  history.  About  seven  years  ago  the  sight  in  the 
right  eye  began  to  fail,  and  has  gradually  got  worse  since 
then  ;  now  the  eye  is  almost  blind.  The  vision  of  the  left 
eye  is  fairly  good.  Four  years  ago  the  patient  had  a  bad 
attack  of  influenza  which  kept  her  in  bed  four  weeks  ;  since 
then  she  has  never  felt  quite  strong,   and  two  years  ago 
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had  inflammation  of  the  right  lung.  Sometimes  suffers 
from  rheumatic  pains  ;  no  history  of  gout  or  syphilis  ;  not 
subject  to  headaches. 

R.  V.  -g\)  ;  sees  best  in  the  outer  part  of  the  field. 

L.  V.  1%  +  1  D.  cyl.  axis  vert.  =  -L%,  J-  2  with  +  4  D. 
Right  pupil  3  mm.      Left  pupil  4  mm. 

Ophthalmoscopic  examination. — Right  eye. — The  disc  is 
rather  indistinct  on  the  temporal  side,  otherwise  the  edges 
are  well  defined  and  the  colour  is  good  ;  venous  pulsation  is 
present ;  the  vessels  are  of  good  size  and  apparently  normal. 

Around  the  macula,  and  arranged  in  a  circle,  are 
a  number  of  white  radiating  lines ;  these  white  lines 
are  more  numerous  in  some  parts  of  the  zone,  and 
the  zone  itself  is  broken  in  places  ;  some  of  the  white 
patches,  especially  those  which  extend  downwards,  have  a 
tendency  to  become  pigmented  at  the  edges.  The  retiual 
vessels  pass  clearly  over  the  white  patches,  and  are  free 
from  any  implication  in  the  disease  ;  within  this  circle  the 
whole  macular  region  is  the  seat  of  a  choroido-retinitis  in 
which  the  epithelial  layer  of  the  retina  seems  to  have 
suffered  most.      There  are  no  haemorrhages. 

Left  eye. — Pigmentary  changes  are  present  in  the  macular 
region,  similar  to  the  right  eye  but  in  a  less  degree  ;  there 
are  no  white  patches  or  haemorrhages. 

The  white  radiating  lines  in  the  right  eye  are  strongly 
suggestive  of  albuminuric  retinitis.  Urine,  sp.  gr.  1015, 
acid,  no  albumen  and  no  sugar  ;  a  second  examination  of 
the  urinewasmade  on  November  15th with  the  same  result. 

I  have  brought  forward  this  case  partly  because  it 
differs  in  several  particulars  from  those  already  shown, 
but  then  this  may  be  due  to  its  being  in  an  earlier  stage, 
and  partly  because  so  little  is  at  present  known  of  this 
variety  of  retinitis  that  some  discussion  on  the  subject 
may  enable  us  to  settle  what  cases  should  properly  be 
included   under  this   title. 

The  first  question  which  presents  itself  is, — Are  the 
ophthalmoscopic  appearances  sufficiently  characteristic 
and   definite   to   justify  us  in  forming  this    subdivision  of 


92  DISEASES    OP    THE    RETINA    AND    CHOROID. 

retinitis?    For  the  exudations  or  degenerative  changes  in 

many  cases  of  retinitis  show  a  tendency  to  take  on  a  more 
or  less  circular  form  ;  the  explanation  usually  given  being 
that  the  white  spots  are  chiefly  due  in  these  cases  to 
changes  in  the  fibres  of  Miiller  which  radiate  from  the 
macula.  To  my  mind  the  theory  suggested  by  Marcus 
Gunn  is  more  satisfactory,  that  mischief  taking  place  in 
the  macular  region  is  usually  accompanied  with  oedema 
of  the  retina,  and  the  limit  of  this  oedema  may  be  marked 
out  afterwards  by  a  circle  of  white  patches  and  spots. 

In  the  case  shown  this  evening  the  white  patches  are 
evidently  in  the  nerve-fibre  layer,  being  probably  swollen 
nerve-fibres  which  have  lost  their  transparency  and  are 
undergoing  degenerative  changes,  or  they  may  be  exuda- 
tions which  have  taken  place  between  the  nerve-fibres. 
Some  of  the  patches,  especially  those  which  extend  down- 
wards from  the  lowest  part  of  the  circle,  seem  situated  in 
a  deeper  part  of  the  retina  and  are  more  or  less  rounded 
in  shape,  with  a  tendency  to  pigmentation  at  their  edges. 

Fuchs  was  the  first  to  describe  and  give  a  name  to  this 
variety  of  retinitis,  with  a  description  of  twelve  cases. 
He  looked  upon  the  white  patches  as  fibrinous  exudations 
which  had  taken  place  into  the  deeper  layers  of  the 
retina ;  these  white  patches,  he  says,  never  occur  in  the 
nerve-fibre  layer  and  are  seldom  pigmented,  being  usually 
accompanied  by  hemorrhages.  Seven  of  his  cases  were 
one-sided,  and  in  five  the  disease  occurred  in  both  eyes  ; 
though  even  when  one  eye  only  presented  characteristic 
appearances,  the  fundus  of  the  other  eye  was  seldom 
normal. 

De  Wecker,  writing  on  the  subject  of  retinitis  cir- 
cinata,  considers  it  merely  a  variety  of  haemorrhagic 
retinitis.  In  this  country  Mr.  Holmes  Spicer  showed  a 
case  which  is  pictured  and  recorded  in  the  Ophthalmo- 
logical  'Transactions,'  vol.  xiv,  p.  132;  and  Mr.  Lawford 
showed  a  case  at  a  recent  meeting  of  the  Society,  of  which 
he  has  kindly  allowed  me  to  show  the  drawing. 

(Card  specimen.      December  \2th,  1895.) 


PLATE   V 

Illustrates  Mr.  Hartridge's  case  of  Retinitis  Circinata,  show- 
ing the  ophthalmoscopic  appearances  in  the  fundus  of  the 
Right  Eye  (upright  image)  (p.  90). 
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Mr.  Holmes  Spjcbb  thought  the  case  could  hardly  be 
regarded  as  a  fully  developed  instance  of  retinitis  cir- 
ciuata,  though  possibly  it  might  be  progressing  in  that 
direction.  The  actual  appearances  were  rather  those 
which  one  associated  with  exudations  dependent  on  renal 
disease.  He  pointed  out  that  all  undoubted  cases  of 
retinitis  circinata  hitherto  observed  by  Fuchs  had  been 
under  observation  for  long  periods  of  time.  Mr.  Lawford 
had  shown  a  case  of  the  kind  some  weeks  previously, 
and  there  was  also  one  of  his  own.  Ophthalmoscopically 
all  displayed  very  similar  masses  of  exudation  in  the 
retina,  not  radiating  from  the  centre  but  grouped  around 
it,  situated  in  the  deeper  layers  of  the  retina,  and  not 
iuvolving  the  nerve  fibres.  The  patches  of  exudation 
surrounded  a  central  area  of  retinal  degeneration,  such 
as  was  present  in  Mr.  Hartridge's  case. 

Dr.  Habershon  observed  that  this  class  of  case  was  of 
great  importance  to  physicians,  especially  as  the  patches 
were  very  like  those  of  renal  disease.  He  remarked  that 
the  patient's  pulse  was  a  pulse  of  high  tension,  and  she 
moreover  suffered  from  palpitation.  He  asked  whether 
any  hypertrophy  of  the  heart  was  present.  He  added 
that  it  was  a  point  of  some  interest  as  to  whether  these 
appearances  in  the  retina  might  antedate  the  appearance 
of  albumen  in  the  urine,  and  be  the  precursor  of  more 
manifest  signs  of  renal  disease. 

Mr.  Haktkidoe,  in  reply,  said  that  the  heart  had  not 
been   examined. 
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8.  Case  of  peculiar  condition,  of  retina,  due  possibly  to 
the  formation  of  an  tall  aneurysms  and  large  extravasa- 
tion of  blood  which  has  become  decolourised. 

By  Robert  W.  Doyne. 

(Plate  VI.) 

The  accompanying  drawing  was  done  on  November 
6th,  1895,  when  vision  in  that  eye  was  <Cg-  The  patient 
was  first  seen  August  14th,  1895.  The  note  then 
made  was  as  follows  : — "  Failure  of  vision  in  right  eye 
noticed  for  two  months.  V.  <^ig.  There  is  a  great 
amount  of  a  white  flocculent  appearance  beneath  the 
level  of  the  retinal  vessels  more  or  less  surrounding  the 
macula  with  greater  extension  downward.  By  the  side 
of  an  artery  below  the  macula  is  a  bright  sphere,  and 
three  others  further  out  not  so  well  marked ;  there  is 
perhaps  another  below,  more  or  less  hidden.  There  is  also 
below  the  macula  an  appearance  of  a  plugged  beaded 
vessel  about  two  disc  breadths  in  length  which  begins  and 
ends  abruptly "  (all  trace  of  this  disappeared  within  a 
month).  "There  are  also  many  punctate  deep-coloured 
haemorrhages." 

There  is  a  history  of  a  very  slight  attack  of  "fever" 
when  patient  was  in  South  Africa  for  a  short  time,  but 
otherwise  nothing  to  throw  any  light  on  the  condition. 

V.  now  is  <Cf- 

[Card  specimen.      March   Vlth,  1896.) 


PLATE   VI. 

Ophthalmoscopic  appearances  in  the  fundus  of  the  Right  Eye 
(upright  image)  in  Mr.  Doyne's  case  of  Peculiar  Condition  of 
the  Retina,  &c.  (p.  94). 

From  a  drawing  by  C.  H.  Hacking. 
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9.  Symptoms  and  appearances  resembling  those  of  embolism 
of  central  retinal  artery  in  a  young  woman,  without 
evidence  of  cardiac  disease  ;  amenorrliaza. ;  ?  haemor- 
rhage into  optic  nerve  sheath. 

By  R.   Marcus   Gunn. 

Kate  N — ,  set.  18,  a  teacher,  came  to  Moorfiekls  on 
November  13th,  1895.  Three  days  previously,  on  waking 
in  the  morning,  she  found  that  she  could  not  see  with  her 
left  eye.  Since  then  a  little  vision  has  returned,  but 
there  is  still  the  sensation  of  a  thick  film  before  it. 

Left  eye. — Pupil  acts  feebly  to  light,  and  then  dilates ; 
acts  well  consensually.  Can  just  discern  hand-movements. 
Projection  good,  except  downwards  and  inwards. 

Ophthalmoscopic  examination. — The  first  impression  of 
the  fundus  is  a  general  pallor.  This  is  seen  to  be  due  to 
retinal  oedema,  which  can  be  traced  to  about  midway 
between  the  O.  D.  and  the  extreme  visible  periphery  of 
the  fundus.  The  vessels  on  the  cedematous  area  are  par- 
ticularly conspicuous,  and  both  arteries  and  veins  seem  well 
filled ;  there  is  no  manifest  disproportion  between  differ- 
ent branches  of  the  artery  or  vein,  nor  in  the  relative  size 
of  corresponding  arterial  and  venous  branches.  The 
yellow  spot  is  particularly  hazy,  and  the  fovea  is  marked 
by  the  usual  cherry-red  spot.  The  O.  D.  is  normal,  ex- 
cept for  very  slight  blurring  of  the  edge.  In  the  de- 
scending retinal  vein  the  column  is  interrupted  with  slow 
movement  of  its  contents. 

Right  eye. — Pupil  active.  V.  =  ||.  No  Hm. 
She  is  an  anaemic  girl,  but  is  rather  better  at  present 
in  this  respect  than  usual.  There  is  no  history  of  rheu- 
matism, and  no  evidence  of  cardiac  valvular  disease.  A 
loud  venous  anaemic  hum  is  audible  above  the  right 
clavicle.  Dr.  Rushbrook,  of  Stamford  Hill,  writes  :  "  She 
has  never  been  regular  in  menstruation,  and  a  period  was 
overdue  at  the  time  of  her  coming.  She  was  a  seven 
months  child,  and  for  years  was  a  poor,  weak  little  thing, 
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but  lately  lias  become  much  stronger  and  better.  She 
admits  often  feeling  tired,  and  suffering  Erom  headache. 
Urine  clear  ;   no  albumen  or  sugar." 

A  few  days  later  her  vision  was  carefully  tested,  and 
her  field  taken.  The  upper  inner  third  of  the  field  was 
quite  lost,  and  also  the  lower  third.  To  the  outer  side  of 
the  fixation  point  she  counts  fingers  at  three  feet. 

P.S. — Examined  again  in  July,  1890.  Pupil  still  acts  as 
before  ;  the  right  pupil  behaves  similarly  through  the  left 
optic  nerve.      Counts  figures  barely  outwards  at  two  feet. 

Ophthalmoscopic  examination. — L.  O.  D.  is  now  very 
white  ;  arteries  rather  small,  and  somewhat  brighter  than 
normal  over  entire  fundus.      Right  fundus  normal. 

Menstruation  very  irregular.  She  often  goes  three  or 
four  months  without  being  unwell,  and  when  it  occurs  the 
catamenial  discharge  is  scanty.  Lately  she  has  had 
"  neuralgia  like  needles  ;'  on  the  right  side  of  the  head. 
She  considers  her  general  health  good,  but  is  still  de- 
cidedly anaemic  looking.  She  is  liable  to  cranips  in  the 
legs  duriug  the  night,  and  has  then  to  "  start  out  of  bed." 
There  is  no  family  history  of  gout  or  rheumatism  obtainable. 
[Card  specimen.      December  12tJi,  1895.) 

Mr.  Haktridge  said  he  had  seen  a  case  of  embolism  of 
the  central  artery  of  the  retina  three  days  ago,  in  which 
a  man  twenty -four  years  of  age  had  lost  the  sight  of  the 
left  eye  suddenly  about  12  o'clock  in  the  day,  and  came 
to  the  hospital  two  hours  later.  There  was  no  cardiac 
mischief,  no  anaemia,  no  definite  history  of  syphilis  or  other 
disease, — in  fact,  he  appeared  quite  healthy.  There  was 
some  swelling  of  the  disc,  and  a  good  deal  of  oedema  with 
loss  of  transparency  of  the  retina.  A  segment,  however,  was 
quite  vascular,  and  looked  very  red  by  contrast  with  the 
white  of  the  rest  of  the  fundus  ;  this  part  was  evidently 
nourished  by  a  cilio-retinal  vessel.  He  had  seen  him 
again  that  day,  and  the  symptoms  were  more  pronounced, 
but  there  was  still  this  vascular  portion,  which  happened 
to  include  the  cherry-coloured  spot. 
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Dr.  Batten  said  he  had  seen  a  somewhat  similar  case 
not  long  since.  The  patient  was  an  anaemic  girl,  twenty- 
two  years  of  age,  whose  sight  failed  suddenly,  and  the 
lower  portion  of  the  fundus  became  pale,  but  the  macula 
was  reil.  There  was  no  definite  blocking  of  the  lower 
retinal  vessels,  although  they  were  much  diminished  in 
size.  The  fields  were  much  restricted,  and  vision  was 
greatly  reduced  in  the  upper  part  of  the  field.  After  a 
time  she  had  recovered  a  large  amount  of  vision,  but  not 
in  that  area,  and  the  vessels  were  still  much  reduced  in 
size,  but  apparently  pervious.  She  had  no  heart  disease, 
nor  indeed  anything  except  intense  anaemia. 

The  President  raised  the  question  as  to  the  distin- 
guishing marks  between  blocking  of  the  artery  due  to 
embolism,  and  one  due  to  haemorrhage  into  the  sheath, 
and  he  asked  whether  there  were  any  cases  known  iu 
which  haemorrhage  into  the  sheath  had  been  proved  to 
exist,  and  if  so  what  were  the  clinical  signs  noted. 

Dr.  Drake -Brockman  observed  that  in  the  author's  case 
there  was  probably  an  altered  condition  of  the  blood 
which  might  account  for  the  formation  of  an  embolus. 

Mr.  Bickertox,  of  Liverpool,  said  he  had  seen  a  curious 
case  that  morning.  The  patient  was  an  operatic  singer. 
She  fulfilled  an  engagement  on  the  evening  of  November 
25th.  On  November  26th  she  began  to  vomit,  and 
vomited  persistently  for  eleven  days.  The  physicians 
in  attendance  found  a  slightly  enlarged  liver.  On 
December  8th  she  spoke  of  dimness  of  vision  and  of 
seeing  objects  double.  On  seeing  her  for  the  first  time 
to-day  he  found  that  with  the  right  eye  she  counted 
fingers  with  difficulty,  but  that  the  field  roughly  taken 
was  normal.  The  pupil  acted  freely.  Nothing  abnormal 
could  be  made  out  with  the  ophthalmoscope — no  oedema, 
no  haemorrhages,  no  contraction  of  the  arteries,  no  blurring 
or  haziness  of  the  disc.  The  vision  of  the  left  eye  was 
normal.  The  urine  was  said  to  be  normal  in  quantity, 
with  no  albumen  and  no  diminution  of  urea. 

Mr.  Marcus  Gunn,  in  reply,  said  that  in  respect  of  the 

vol.  xvi.  7 
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differential  diagnosis  of  cases  of  embolism  and  thrombosis 

on  the  one  hand,  and  haemorrhage  into  the  sheath  on  the 
other,  he  could  advance  no  points  of  difference  from 
clinical  observation,  though  it  would  be  possible  to  suggest 
theoretical  distinctions.  As  between  embolism  and  throm- 
bosis, he  was  in  the  habit  of  diagnosing  thrombosis  as  the 
probable  lesion  in  cases  when  the  usual  subjective  and 
objective  symptoms  common  to  this  condition  and  to  em- 
bolism were  present,  in  association  with  the  "  silver  wire  " 
appearance  that  he  had  formerly  drawn  attention  to  as 
evidence  of  diseased  arteries. 


10.  Detachment   of  the   choroid. 

By  C.  Deveeeux  Marshall. 

I  have  recently  had  the  opportunity  of  examining  three 
eyes  presenting  the  rare  condition  of  detachment  of  the 
choroid,  each  arising  in  a  different  manner,  and  although 
such  cases  have  been  previously  reported  to  the  Society, 
yet  I  have  ventured  to  record  these  as  belonging  to 
a  rare  group,  and  also  because  I  have  been  able  to 
examine  the  specimens  after  their  removal.  In  many  of 
the  published  cases  this  has  not  been  possible. 

Case  1  is  an  illustration  of  one  of  the  more  common 
varieties  of  detachment  of  the  choroid,  viz.  that  following 
an  extensive  subchoroidal  haemorrhage,  and  probably  in 
this  case  the  somewhat  unfavorable  condition  of  the 
patient's  health  acted  as  a  predisposing  cause. 

Herbert  I — ,  set.  20  years,  was  admitted  to  Moorfields 
under  Mr.  Xettleship  as  an  out-patient  in  January,  1892, 
suffering  from  chronic  glaucoma.  The  R.  and  L.  V.  =  ^. 
He  had  attacks  of  "  halos  "  and  "  rainbows."  He  did  not 
attend  again  till  April,  1895.  He  thinks  that  the  left  eye 
has  got  worse,  but  the  right  remains  about  the  same. 
L.  V.  =  -£±  ;  J.  1.      There  is  very  deep  cupping  of  both 
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optic  discs.  T.  +.  The  rainbow  and  mists  corne  on  after 
writing  much,  and  at  more  frequent  intervals  than  they 
did,  thus  making  it  impossible  for  him  to  continue  his 
work.  R.  V.  =  -i^- ;  J.  1.  He  has  a  presystolic  hannic 
murmur,  and  his  condition  generally  is  somewhat  feeble. 

The  left  field  is  very  considerably  contracted  ;  the  right 
field  is  only  very  slightly  reduced.  The  left  disc  is  more 
deeply  cupped  than  the  right ;  the  vessels  are  rather 
engorged,  but  not  very  tortuous.  The  disc  is  of  a  dark 
slate  colour. 

The  right  being  rather  the  better  eye  of  the  two, 
iridectomy  was  performed  on  April  24th,  and  although 
taking  a  little  longer  to  heal  than  usual,  eventually  did 
well,  vision  being  the  same  as  before  the  operation. 

Three  weeks  later,  May  18th,  iridectomy  was  done  on 
the  left  eye,  and  after  the  iris  was  withdrawn  some  clear 
matter  presented,  but  it  was  not  certain  if  it  were  lens 
matter  or  vitreous  ;  however,  it  went  back  again  and  none 
escaped.  On  the  following  day  the  wound  was  quite  flat, 
and  the  lens  was  clear. 

May  20th,  1895. — The  anterior  chamber  has  not  yet 
re-formed,  and  the  lens  is  becoming  opaque.  On  May 
21st  the  eye  suddenly  became  very  painful,  the  scar 
bulged,  and  oedema  of  the  conjunctiva  came  on.  May 
23rd,  wound  more  bulged  still,  and  iris  presenting ;  T.  +  ; 
no  anterior  chamber.  On  May  25th  the  eye  was  excised, 
and  hardened  in  formol. 

On  section  the  lens  was  found  to  be  opaque  and  pushed 
up  into  the  wound,  and  to  be  undergoing  disintegration. 
The  retina  and  choroid  were  in  contact  and  completely 
detached,  and  the  ciliary  nerves  were  seen  stretching 
across  the  subchoroidal  space  towards  the  iris  ;  doubtless 
the  pressure  upon  these  caused  a  great  deal  of  the  pain. 

Case  2. — George  P — ,  set.  61,  was  admitted  under  the 
care  of  Mr.  Gunn,  at  Moorfields,  on  May  21st,  1895,  with 
the  following  history.  The  right  eye  had  been  operated 
upon  "  for  cataract  "  four  weeks  before,  but  judging  from 
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the  patient's  somewhat  incoherenl  statements  it  '■■ 
likely  tliat  the  operation  was  undertaken  for  glaucoma. 
The  sight  had  gradually  failed  while  he  was  suffering 
rheumatic  fever.  The  attack  commenced  on  October  10th, 
1894.  After  he  became  convalescent  he  went  for  a 
change  to  the  seaside,  but  the  eye  bee;. me  so  painful 
that  he  was  admitted  into  the  local  hospital,  where  the 
operation  was  performed  ;  he  remained  there  seven  weeks, 
during  which  time  he  suffered  great  pain.  On  his  return 
he  was  admitted  into  Moorfields  Hospital. 

The  condition  of  the  right  eye  was  as  follows  : — There 
is  much  conjunctival  and  ciliary  injection.  There  is  a 
flat  scar  at  the  upper  corneo-scleral  junction,  but  this  has 
not  firmly  united.  Coloboma  of  iris  upwards,  but  this  has 
become  filled  with  lymph.  The  iris  is  discoloured  and 
drawn  up  to  the  wound.  The  lens  is  not  seen.  There  is  no 
P.  L. ;  T.  -  3. 

The  left  eye  is  in  a  glaucomatous  condition  ;  auterior 
chamber  shallow.  Pupil  ^  mm.  (under  eserine),  good 
fundus  reflex,  but  no  details  seen.  V.  =  yV ,  sph.  +  4  D., 
J.  1.  Field  slightly  contracted.  T.  n. ;  the  following 
day,  however,  the  T.  was  +  1  or  more.  The  right  eye  was 
excised  and  hardened  in  formol. 

Pathological  description. — T.  —  3;  globe  shrunken,  and 
marked  with  furrows  produced  by  the  traction  of  the 
muscles.  The  eye  was  subsequently  frozen,  and  an 
antero-posterior  section  made.  The  anterior  chamber  is 
deep  but  irregular.  The  iris  and  the  remains  of  the  lens 
with  some  inflammatory  exudation,  are  drawn  up,  and  are 
adherent  to,  and  involved  in  the  scar.  The  retina  is 
also  drawn  forwards,  and  is  adherent  to  the  inflammatory 
material  in  the  anterior  part  of  the  globe ;  it  remains 
attached  to  the  optic  disc  behind,  but  elsewhere  it  is 
entirely  detached.  In  the  subretinal  space  there  is  a 
quantity  of  blood-clot.  The  choroid  is  extensively 
detached  from  the  sclera.  On  one  side  there  are  three 
cyst-like  dilatations  in  the  tissue  occupying  thesubchoroidal 
space,  and  each  appears  to  be  lined  by  a  limiting  membrane. 
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Microscopic  examination. — The  corneal  epithelium  is 
unaltered,  but  the  bundles  of  fibres  of  the  substantia 
propria  are  separated  and  have  evidently  undergone 
changes  greatly  affecting  their  nutrition.  On  one  side 
the  iris  is  present  and  much  inflamed,  while  on  the 
opposite  side  it  has  been  removed.  The  remains  of  the 
iris  and  ciliary  body  are  surrounded  by  a  mass  of  con- 
nective tissue  which  contains  numerous  pigment-cells. 
The  retina  is  very  much  thickened  and  altered  by  in- 
flammatory processes.  The  choroid  is  of  irregular  thick- 
ness, its  vessels  are  large  and  distended  with  blood, 
and  pigment  is  scattered  irregularly  through  its  sub- 
stance. 

At  certain  places  the  lamina  supra-choroidea,  and  lamina 
f  usca  are  very  much  thickened  ;  they  are  composed  of  the 
usual  structure,  viz.  fine,  loose,  connective  tissue  with 
numerous  lymphoid  and  pigment  cells  scattered  through 
their  substance. 

There  are  two  or  three  large  cyst-like  spaces  developed 
in  this  hypertrophic  tissue,  but  these  are  not  lined  with 
endothelial  cells.  There  are  numerous  clumps  of  pigment 
cells  present  within  the  cysts.  At  other  places  there 
are  small  cyst-like  spaces  which  are  too  minute  to  see 
with  the  naked  eye  ;  they  present  under  the  microscope 
much  the  same  appearance  as  the  larger  ones,  there  is 
much  pigment  scattered  in  the  tissues  near  them,  and  also 
pigment  cells  within  their  lumen.  Some  blood-clot  is 
present  between  the  retina  and  choroid. 

Case  3. — James  P — ,  set.  68,  was  admitted  under  the 
care  of  Mr.  Tweedy  at  Moorfields  on  October  1st,  189-1. 
The  sight  of  the  left  eye  had  been  failing  for  ten  or 
twelve  years,  and  the  right  for  as  many  months.  Pre- 
viously the  eyes  were  quite  good.  There  was  a  complete 
cataract  in  the  left  eye  with  a  brownish  nucleus  ;  V  = 
hand-movement,  and  the  projection  was  quite  good  ;  there 
was  no  fundus  reflex;  T.  n.  Urine,  sp.  gr.  1018;  no 
albumen  ;   no  sugar. 
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On  the  following  day  the  left  cataract  was  extracted ;  the 
lens  came  away  well,  and  no  complication  occurred.  The 
case  did  quite  well,  and  two  weeks  later  the  V.  =  with 
correction  y^-,  J.  6.  There  was  a  little  capsule  in  I  Ik; 
pupil,  the  fundus  was  well  seen  and  healthy. 

Six  weeks  later,  L.V.  =  sph.  +  12.  0.  D.,  cyl.  +  2  0.  D. 
axis  vert.  =  f\ ;  sph.  +  16.  0.  D.,  cyl.  +  2  0.  D.  axis 
vert.  =  J.    1  ;   still  a  little  fine  capsule  over  the  pupil. 

The  sight  remained  good  for  six  months,  but  at  the 
end  of  April,  1895,  he  noticed  that  it  was  becoming  dim 
and  continued  to  get  worse  until  May,  1895,  when  he 
again  attended  the  hospital.  The  anterior  chamber  was 
then  seen  to  be  leaking,  though  there  wras  no  history  of  a 
blow  or  other  injury,  V.  =  hand-movement,  T.  —  2.  A 
little  fine  capsule  is  still  present,  and  some  vitreous 
opacities  are  now  visible.  There  is  an  extensive  detach- 
ment of  the  retina  to  the  inner  and  outer  side  and  also  to 
a  less  extent  above  and  below,  but  no  choroidal  vessels 
are  seen.  The  eye  was  excised  on  July  9th,  1895,  and 
hardened  in  formol.  The  leaking  scar  of  the  extraction 
wound  is  visible  on  section.  The  coimea  and  iris  are  in 
contact. 

The  retina  and  choroid  are  adherent  and  are  almost 
completely  detached  from  the  sclerotic,  the  space  being 
filled  with  serous  fluid  only.  There  are  four  positions, 
however,  in  which  they  adhere  to  the  sclera ;  these  lines 
of  attachment  run  from  before  backwards,  at  all  other 
parts  there  is  a  wide  separation  ;  this  gives  rise  to  four 
balloon-shaped  detachments  which  very  considerably 
diminish  the  size  of  the  vitreous  chamber.  Some  ciliary 
nerves  can  be  seen  stretching  across  the  subchoroidal 
space,  and  the  points  at  which  the  detached  choroid  is 
bound  down  to  the  sclerotic  indicate  the  positions  where 
the  vessels  and  nerves  enter  and  leave  the  globe.  Micro- 
scopic examination  shows  there  is  exudation  between  the 
choroid  aud  retina  and  also  between  the  choroid  and  the 
sclerotic.  There  are  well-marked  inflammatory  changes  in 
the  choroid,  but  they  are  less  marked  in  the  retina.     The 
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choroidal    vessels   are  distended    and    full    of   blood,  and 
there  is  much  pigment  scattered  through  its  substance. 

These  three  cases  I  have  brought  forward  this  evening 
as  illustrating  different  varieties  of  somewhat  uncommon 
condition  of  detachment  of  the  choroid. 

The  first  case,  in  which  the  detachment  was  caused  by 
an  extensive  haemorrhage  within  the  globe,  is  an  example 
of  what  is  occasionally  seen  after  the  loss  of  a  large  quan- 
tity of  vitreous,  but  in  this  case  nothing  of  the  sort 
occurred.  A  simple  iridectomy  was  done,  and  although 
the  lens  or  possibly  a  bead  of  vitreous  presented,  yet  none 
escaped,  and  the  tension  of  the  globe  was  not  more  re- 
duced than  it  usually  is  during  the  performance  of  an 
iridectomy.  Indeed,  judging  from  the  behaviour  of  the 
case  it  is  probable  that  no  extensive  haemorrhage  occurred 
until  three  days  after  the  operation,  when  the  eye  sud- 
denly became  painful,  the  scar  instead  of  remaining  flat 
began  to  bulge,  and  the  conjunctiva  became  cedematous. 
It  was  probable  that  this  was  the  time  that  some  rather 
large  vessel  gave  way  and  caused  the  detachment.  The 
patient's  condition  was  certainly  not  good,  and  this 
doubtless  acted  as  an  important  predisposing  cause. 

The  second  case  belongs  to  an  altogether  different 
group.  Here  the  detachment  evidently  came  on  gradu- 
ally. This  is  a  class  of  case  that  I  find  described  in  the 
Royal  London  Ophthalmic  Hospital  '  Reports,'  vol.  x,  by 
Drs.  Brailey  and  Grama  Lobo.  These  authors  describe 
the  condition  thus  :  There  is  "  a  development  of  a  highly 
nucleated  fibrous  stratum  between  the  bulk  of  the  choroid 
and  the  sclera."  "  The  newly-formed  tissue  probably  re- 
presents the  vastly  thickened  lamina  supra-choroidea." 

"  The  cavities  by  which  this  fibrous  layer  is  traversed 
are  very  large.  Indeed,  they  give  in  section  the  appear- 
ance of  cysts.  Their  continuity  and  their  blood-like 
contents  support  the  view  that  they  are  dilated  blood- 
vessels." Now,  it  is  quite  certain  that  the  large  cavities 
seen  in  the  specimen  are  not  vessels,  their  size   is  alto- 
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gether  against  such  an  idea,  they  are  fully  as  large  as  the 
radial  artery,  and  there  is  no  sign  of  blood  in  them.  There 
are  other  spaces  just  large  enough  to  be  seen  with  the 
naked  eye,  they  have  no  well-developed  walls,  but  they 
contain  within  them  numerous  large  pigment  cells,  thus 
giving  rise  to  the  impression  that  the}'  are  more  likely  to 
be  lymph  channels  than  blood-vessels.  As  they  cer- 
tainly have  no  endothelial  lining  it  is  difficult  to  prove 
even  this,  and  it  is  quite  possible  they  are  really  simple 
dilatations  of  the  numerous  small  spaces  which  are  present 
in  the  new-formed  tissue,  giving  it  a  somewhat  honey- 
combed appearance  when  seen  under  the  microscope. 

I  may  here  pass  round  another  specimen  where  the  same 
sort  of  tissue  is  present  beneath  the  choroid,  and  in  which 
there  is  a  cyst  developed.  In  this  case  the  eye  was  in- 
jured by  a  bui*n  two  years  before  excision,  and  during 
this  time  numerous  attacks  of  inflammation  occurred. 

I  have  never  seen  a  similar  condition  present  unless 
the  eye  has  been  subjected  to  repeated  attacks  of  pain 
and  inflammation  for  a  greater  or  less  length  of  time,  and 
then  has  commenced  to  shrink. 

It  is  in  such  eyes  as  these  we  find  bone  developing, 
and  the  idea  suggests  itself  whether  this  condition  is 
not  a  precursor  of  the  bony  formations  which  are  by  no 
means  uncommonly  met  with  in  blind  and  shrunken 
globes.  I  am  afraid,  however,  that  this  cannot  be  proved 
to  be  the  case,  for  bone  is,  I  believe,  invariably  found  on 
the  inner  or  vitreous  surface  of  the  choroid,  and  not  on 
the  outer  or  scleral  surface. 

Case  3  belongs  to  a  different  class  altogether.  The 
specimen  presents  to  the  naked  eye  none  of  the  inflam- 
matory signs  which  form  such  a  prominent  feature  in 
the  preceding  case,  nor  is  the  eye  at  all  shrunken,  nor 
does  the  clinical  history  show  that  an}*  marked  sign  of 
inflammation  was  ever  present ;  but  the  changes  that  did 
occur  were  slow  and  insidious.  The  vision  remained  good 
for  six  months  and  gradually  the  sight  became  more  and 
more  dim,  the  scar  began  to  leak,  the  tension  became 
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reduced,  and  the  vision  fell  from  "  yV  and  J.  1  ';  to 
"  hand-movement/'  while  opacities  developed  in  the 
vitreous. 

All  these  facts  go  to  support  the  idea  that  the  detach- 
ment is  due  to  a  chronic  inflammatory  change  occurring 
in  the  vitreous,  which  causes  it  to  shrink,  and  thus  a 
gradual  traction  is  exercised  upon  the  retina  and  choroid. 
This,  however,  will  not  fully  explain  the  matter.  Every 
one  is  familiar  with  the  very  loose  attachment  that  the 
choroid  and  retina  have  to  each  other,  and  how  readily 
the  one  separates  from  the  other  when  the  tension  of  the 
globe  is  much  reduced,  whereas  the  choroid  and  sclerotic 
are  much  more  firmly  adherent.  There  was  in  this  ca-e 
no  solid  substance  filling  in  the  gap  as  we  had  in  the 
previous  case,  and  it  certainly  contained  no  more  than 
a  little  serous  exudation. 

There  are  probably  three  factors  which  lead  to  this 
result  : — 1.  Hyalitis,  leading  to  shrinking  of  the  vitreous. 
2.  Choroido-retinitis,  leading  to  adhesions  between  the 
two  structures.  3.  Serous  exudation  poured  out  between 
the  choroid  and  sclerotic. 

The  detachment  is  seen  to  be  incomplete,  and  the  places 
where  the  vessels  and  nerves  pierce  the  sclerotic  remain 
adherent ;  this  gives  rise  to  the  hemispherical  protuberances 
which  rise  up  and  so  greatly  diminish  the  size  of  the 
vitreous  cavity. 

There  are  not  a  large  number  of  these  cases  on  record. 
The  clinical  appearance  of  one  such  case  is  very  clearly 
and  fully  described  by  Story  in  the  Society's  '  Trans- 
actions/ vol.  xi. 

In  this  patient  both  eyes  were  affected,  but  no  patho- 
logical examination  was  able  to  be  made.  The  vision 
was  reduced  to  fingers  at  3  inches. 

Two  other  cases  are  recorded  in  the  Society's  '  Trans- 
actions '  for  1893,  by  Mules.  In  the  first  of  these  the 
patient  was  a  boy  aged  twelve  years,  the  history  was  nil, 
and  the  eye  was  accidentally  discovered  to  be  blind. 
The    media    were    clear,    tension    normal,    and   a    yellow 
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reflex  was  visible  over  the  whole  fundus.  The  eye  was 
removed,  as  it  was  thought  to  contain  a  growth.  Three 
deep  sulci  could  be  seen,  giving  the  eye  a  lobulated 
appearance.  On  section  the  supposed  tumour  was  found 
to  be  nothing  more  than  a  completely  separated  choroid. 
The  subchoroidal  space  was  filled  with  straw-coloured  fluid. 

In  the  second  case  the  eye  received  a  blow  from  a 
companion's  finger  in  1891.  Blood  was  present  in  the 
vitreous,  and  as  this  cleared  up  the  detachment  of  the 
choroid  was  noted.  The  eye  was  not  excised,  and  so  no 
further  examination  was  possible. 

Similar  cases  have  been  recorded  by  many  other  ob- 
servers ;  a  di'awing  representing  this  condition  is  seen  in 
Liebreich's  Altas,  taken  from  one  of  von  Graefe's  patients. 
Cases  have  also  been  recorded  by  Knapp,  Michel, 
Schweigger,  and  some  others.  The  diagnosis  of  this 
condition  before  removal  is  certainly  difficult. 

The  point  that  one  has  to  look  for  specially  is  the 
presence  of  choroidal  vessels  immediately  behind  the 
retina  ;  but,  as  was  shown  in  both  cases  recorded  by  Mules, 
the  presence  of  a  layer  of  lymph  between  the  retina  and 
choroid  prevented  any  view  of  these  vessels  with  the 
ophthalmoscope.  This  was  also  the  condition  present  in 
Case  3. 

In  the  far  more  common  variety  of  detachment,  which 
I  have  not  discussed  in  this  paper,  viz.  that  due  to  the 
growth  of  a  tumour  beneath  the  choroid,  we  are  often 
able  to  see  vessels  beneath  the  retina. 

It  would  obviously  be  extremely  difficult,  if  not  impos- 
sible, to  say  in  many  cases  whether  the  detachment  was 
due  to  a  solid  tumour  or  merely  to  exudation  situated 
between  the  two  coats  and  separating  them.  Probably 
a  point  of  great  importance  to  note  is  the  tension  of  the 
globe.  I  have  never  seen  or  indeed  heard  of  a  case  in 
which  the  tension  was  raised  ;  as  a  rule  it  is  much  dimin- 
ished. The  tendency  is  for  the  globe  to  shrink,  and  in  time 
this  may  go  on  to  an  extreme  degree.  The  exact  oppo- 
site holds  good  with  regard  to  an  intra-ocular  growth. 
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So  seldom  is  a  case  of  simple  detachment  of  the  choroid 
seen  and  diagnosed  during  life,  that  many  authorities  go 
so  far  as  to  doubt  if  such  a  thing  actually  occurs,  and 
whether  it  is  not  a  post-mortem  change  when  found  after 
removal. 

This  case  (No.  3)  is  a  complete  contradiction  to 
this  theory.  The  gradual  failure  of  vision,  accompanied 
with  the  development  of  these  large  balloon-shaped 
detachments,  clearly  shows  that  it  occurred  during  life  ; 
but  the  fact  that  no  choroidal  vessels  are  seen  with 
the  ophthalmoscope  prevented  anyone  from  diagnosing 
detachment  of  the  choroid.  I  have  never  seen  a  localised 
choroidal  detachment  with  nothing  but  serous  fluid  behind 
it ;  but  if  such  a  condition  did  occur,  I  can  suggest  nothing 
except  the  tension  of  the  eye  to  guide  one  to  a  conclusion 
as  to  whether  it  is  or  is  not  due  to  a  tumour  pressing  it 
forwards.  If,  however,  the  detachment  is  seen  to  be 
lobulated,  to  involve  the  whole  of  the  retina  and  choroid, 
and  if  at  the  same  time  the  tension  of  the  eye  is  much 
reduced,  I  should  feel  inclined  to  regard  such  a  case  as 
belonging  to  the  variety  under  discussion.  But  I  freely 
acknowledge  that  in  any  individual  case  the  diagnosis 
must  be  extremely  difficult,  and  probably  the  true  nature 
of  many  such  cases  will  remaiu  unknown  until  they  are 
subjected  to  examination  after  removal. 

We  know  the  course  of  the  cases  sufficiently  well  to  be 
sure  that  if  left  they  will  almost  certainly  go  on  to  com- 
plete blindness,  and  probably  to  phthisis  bulbi.  In  any 
case  where  there  is  a  reasonable  doubt  whether  the  eye 
contains  a  malignant  growth  or  not,  the  correct  thing  to 
do  would  be  to  excise,  well  knowing-  that  even  if  the  eye 
contained  a  simple  detachment  of  the  choroid,  no  sight 
could  be  retained  after  a  few  weeks  or  months,  and  valu- 
able time  would  be  lost  in  delaying  to  excise,  in  the  case 
of  a  tumour. 

There  still  remains  the  differential  diagnosis  between 
detachment  of  the  retina  only  and  detachment  of  the 
choroid  and  retina.      It  is  obvious  that  unless   the    two 
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structures  were  in  contact  no  choroidal  vessel  could  be 
seen,  and  so  there  would  be  no  means  of  telling  whether 
the  choroid  Avere  detached  or  not. 

A  point  that  some  authors  lay  stress  on  is  this  :  if  the 
retina  alone  be  detached,  it  can  be  seen  to  wave  about  as 
the  eyeball  moves  ;  whereas  if  it  is  really  a  detachment  of 
both,  this  movement  is  not  seen. 

I  should  be  quite  ready  to  admit  that  if  the  detach- 
ment is  seen  to  flap  about  it  is  probably  a  simple  one, 
but  I  should  be  sorry  to  state  that  the  choroid  was 
necessarily  detached  if  I  were  unable  to  appreciate  this 
movement. 

I  am  sorry  to  be  unable  to  draw  any  certain  rules  or  to 
offer  an}*  further  suggestions  which  may  guide  the 
clinical  observer,  but  I  think  that  this  condition  is  at 
present  of  far  more  interest  to  the  pathologist  than  to  the 
clinician,  and  I  know  of  no  certain  way  of  being  sure  of 
one's  diagnosis  until  after  the  globe  has  been  removed. 

In  conclusion,  I  have  to  express  my  thanks  to  our 
President  and  also  to  Mr.  Tweedy  and  Mr.  Gunnfor  their 
kindness  in  allowing  me  to  make  use  of  their  cases. 

(October  \ltlt,  1895.) 

The  President  remarked  that  he  had  met  with  cases  in 
which  "  detachment  of  the  choroid  ''  had  been  diagnosed  by 
the  ophthalmoscope,  and  excision  deferred  for  a  year  or 
more,  but  ultimately  performed,  and  the  supposed  detach- 
ment of  choroid  been  found  to  be  a  malignant  tumour. 
That  was  a  very  important  point.  It  was  often  supposed 
that  the  presence  of  a  tumour  was  imcompatible  with  a 
low  ocular  tension.  He  thought  they  did  meet  with  cases 
of  tumour  in  the  early  stages  in  which  the  tension  was 
slightly  but  quite  perceptibly  reduced.  He  would  be 
glad  to  be  corrected  if  this  were  not  so.  He  hoped  that 
others  would  give  their  experience  on  this  point. 

Mr.  Peiestlet  Smith  said  that  he  had  looked  out  for 
this  phenomenon  carefully  in  the  small  number  of  cases 
that  a  single  practitioner  met  with  in  the  pre-glaucomatous 
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stage,  and  he  had  never  found  a  reduction  of  tension. 
Personally  he  would  not  feel  disposed  to  implicitly  trust 
the  sense  of  touch  in  such  a  matter,  but  appeal  to  the 
tonometer. 

Mr.  Marshall,  in  reply,  said  he  thought  he  had  seen 
cases  where  the  tension  of  the  eye  was  normal,  and 
possibly  even  minus,  in  which  there  was  detachment. 
These  eyes  were  afterwards  proved  to  contain  a  tumour. 
He  hesitated,  however,  to  state  it  as  a  positive  fact. 


11.  Peripapillary  choroidal  atrophy,  with  unusual  appear- 
ance of  the  retina  over  the  atrophied  choroid. 

By  Donald  Gtjnn. 

Rose  B — ,  get.  8.  Brought  to  Great  Ormond  Street  for 
convergent  squint  of  left  eye. 

Family  history. — Mother  mai*ried  sixteen  years.  Seven 
pregnancies,  the  first  four  resulting  in  premature  labours, 
the  children  dying  at  a  few  weeks  old  from  "  wasting/' 
or  being  born  dead.  Patient  is  the  second  of  three 
living  children.  The  father  contracted  syphilis  about 
twenty  years  ago. 

Present  state. — A  pallid,  undersized,  intelligent  child, 
face  suggestive  of  hereditary  syphilis.  Irides  grey-blue, 
structure  and  reaction  normal. 

Ophthalmoscope. — R. :  one  or  two  small  scattered  patches 
of  complete  choroidal  atrophy.  L.  :  ring  of  choroidal 
atrophy  with  some  new  tissue  and  scattered  pigment 
surrounds  optic  disc,  which  is  filled  in  by  a  tuft  of  shaggy 
fibrous  tissue.  Part  of  this  ring  (a  crescent  next  the 
optic  disc)  shows  some  pink  colour,  the  deep  choroidal 
vessels  being  present;  but  outside  this  it  is  white,  and 
raised  from  the  presence  of  sclerosed  inflammatory  pro- 
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ducts.      In   the    choroid   towards   the  yellow   spot    is    an 
incomplete  ring  of  superficial  choroidal  change. 

The  retina  over  the  patch  of  atrophy  is  raised,  espe- 
cially on  the  outer  side,  where  marked  parallactic  move- 
ment can  be  obtained  between  the  small  vessels  in  this 
arch  of  retina  and  any  of  the  structures  actually  forming 
the  patch.  It  is  beautifully  clear,  and  shows,  in  addition 
to  numerous  minute  vessels,  fine  glancing  lines,  the 
whole  thing  looking  much  like  a  bubble  of  crackled 
glass.  This  effect  is  best  got  by  the  observer  moving  his 
head  or  rocking-  his  mirror  slightly  while  he  looks  al 
some  point  having*  a  mass  of  pigment  as  a  background. 
(Card  specimen.      December  12th,  1895.) 


Ill 


VI.   DISEASES  OF   THE   OPTIC   NERVE. 

1.   Optic  atrophy  in  three  brothers. 

By  F.  M.  Ogilvie,  M.B. 

Since  Dr.  Habershon's  well-known  paper  on  "  Here- 
ditary Optic  Atrophy  "  was  read  before  the  Society  in 
October,  1887,  only  four  other  communications  bearing 
at  all  directly  on  the  subject  appear  to  have  been  pub- 
lished in  the  '  Transactions.'* 

From  this  fact  the  conclusion  may  be  drawn  that  such 
cases  are  not  of  sufficiently  common  occurrence  to  have 
lost  their  interest  ;  and  that  the  following  short  paper, 
imperfect  as  it  is,  may  add  something  to  the  better  under- 
standing of  these  obscure  atrophies. 

The  title  chosen — "  Optic  Atrophy  in  Three  Brothers  " 
— has  the  advantage  of  avoiding  the  vexed  question  of 
heredity  ;  and,  although  I  believe  these  cases  are  examples 
of  Leber's  hereditary  optic  atrophy,  I  have  been  unable 
to  prove  that  they  are  anything  more  than  collateral 
atrophies. 

I  propose  to  read  a  note  on  each  of  the  three  cases — 
the  three  brothers  attended  the  meeting  this  evening, 
— to  briefly  summarise  their  more  salient  features  as 
viewed   collectively,    and   to    leave    their    family   history, 

*  (1)  "Optic  Atrophy  in  Three  Brothers,"  Edgar  A.  Browne,  vol.  viii, 
p.  190. 

(2)  "A  Note  on  some  Cnses  of  Optic  Nerve  Atrophy  in  Smokers,  in  which 
the  symptoms  at  their  onset  closely  resemble  those  of  Tobacco  Amblyopia," 
J.  B.  Lawford,  vol.  x,  p.  166. 

(3)  "Hereditary  Optic  Atrophy,"  S.  Johnson  Taylor,  vol.  xii,  p.  146. 

(4)  "Case  of  ?  Leber's  Hereditary  Optic  Atrophy,"  J.  Tatham  Thompson, 
vol.  xii,  p.  156. 
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which  presents  oue  or  two  points  of  especial  interest,  to 
the  last. 

The  father  and  three  sons — the  only  living  malei — are 
all  employed  in  various  capacities  in  some  rather  Large 
engineering  works,  Leiston,  Suffolk. 

Case  1. — William  J — ,  ast.  24,  machine  erector,  Leiston, 
attended  Moorfields  under  Mr.  Nettleship,  October  8th, 
1887. 

History. — Has  always  had  good  health.  Temperate 
(in  alcohol).  Has  smoked  since  eighteen  years  of  age 
about  four  ounces  of  shag  tobacco  per  week.  Sight  per- 
fectly good  up  to  July,  1887  ;  in  that  month  he  left  off 
his  work  one  evening  seeing  as  well  as  usual,  and  awoke 
the  next  morning  hardly  able  to  find  his  way  about. 

On  examination. — R.  V.  ^  ;  L.  V.  ^  ;  J.  19 ;  pupils 
act.  Ophth.  :  0.  D.  is  perhaps  a  little  pale  on  y.  s.  side, 
the  rest  a  fresh  colour ;  slight  oedema ;  certainly  thick- 
ening of  sheaths  of  arteries  over  disc ;  veins  full  and 
tortuous,  even  to  the  small  branches  ;  deep  physiological 
cup.  Colour  vision  defective  (with  wools  confuses  bright 
green  with  yellow,  dark  green  with  black,  blue  with 
purple).  Central  colour  scotoma  not  very  well  defined. 
With  small  piece  red  or  green  3  mm.  x  6  mm.,  does  not 
see  red  or  green  anywhere.  With  piece  1  inch  x  1  inch 
R.  E.  sees  colour  brighter  below  fixation  point,  duller  at 
and  above  it.  L.  E.,  green  brightest  at  fixation  point, 
red  brightest  below  ;  with  red,  green  12  mm.  x  12  mm., 
sees  colour  well  with  each  at  fixation  point,  brighter 
downwards,  darker  to  nasal  side,  and  no  colour  at  all 
above.      Fields  for  white  full. 

Was  treated  three  months  as  out-patient  at  Moorfields, 
subsequently  three  months  as  in-patient  in  St.  Thomas's 
Hospital.  Strychnia  injections  ;  ordered  to  stop  tobacco. 
On  discharge  from  St.  Thomas's  Hospital,  April  23rd, 
1888,  R.  V.  -6%,  L.  V.  /0-,  J.  16  at  4  inches. 

On  February  23rd,  1895,  seven  years  later,  I  saw 
William  J — .      He  had  again  resumed  employment  at  the 
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Leiston  Works,  but  now  as  a  "  packer  "  (very  coarse  car- 
pentering and  needing1  very  low  visual  acuity).  He  had 
not  smoked  since  first  consulting  Mr.  Nettleship  seven  and 
a  half  years  previously. 

His  sight,  he  considered,  was  very  much  improved,  but 
on  examination  was  found  practically  unchanged.  R.  -^q, 
L.  g^j,  J.  18  at  12  cm.  Pupils  act  readily.  Refraction 
estimated  very  slightly  myopic  (  —  1  D.) 

Ophthalmoscojnc  examination. — O.  D/s  very  pale  all  over; 
some  excavation,  lamina  cribrosa  too  evident.  Veins  full 
and  rather  wavy.      Arteries  ?  small. 

Case  2. — Allen  J — ,  ast.  22,  blacksmith's  labourer, 
Leiston,  attended  Westminster  Ophthalmic  Hospital  under 
Mr.  Frost,  June  1st,  1894. 

History. — Good  health  up  to  commencement  of  visual 
failure.  Temperate.  Has  smoked  since  eighteen  years  of 
age,  on  the  average,  about  one  and  a  half  ounces  shag- 
tobacco  per  week. 

In  March,  1894,  he  first  noticed  a  difficulty  in  seeing 
small  print.  Coincidently  with  his  visual  trouble  he 
suffered  from  very  severe  pains  in  the  head,  of  a  sharp, 
shooting  character,  chiefly  confined  to  the  right  and  left 
temporal  regions,  and  worse  at  night.  No  headaches 
before  this  date.  His  eyesight  continued  to  deteriorate, 
and  in  May  he  was  compelled  to  give  up  his  employment 
on  that  account. 

He  was  brought  to  the  hospital  by  a  sister,  who  stated 
that  he  had  been  "  strange  in  manner  for  the  past  two 
weeks  ;  childish  and  emotional." 

On  examination. — R,  -^,  J.  20;  L.  ^j,  J.  16.  Pupils 
act. 

Ophthalmoscopic  examination. — 0.  D.'s  good  colour. 
Vessels  extremely  tortuous,  both  arteries  and  veins,  some 
of  the  vessels  dipping  antero-posteriorly  as  well  as  curving 
on  the  flat.  Veins  full.  There  is  a  peripheral  patch  of 
superficial  choroidal  atrophy  with  slight  pigmentation  up 
and    slightly  out,   nearly  symmetrically  placed   in  the  two 
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Allen  J— ,  June  1st,  1894. 


RIGHT 


270 
Allen  J—,  June  1st,  1894. 
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Allen  J—  June  29tb,  1894. 


RIGHT 
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Allen  J— ,  June  29th,  1894. 
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Allen  J— ,  September  27th,  1895. 


RIGHT 


270 
Allen  J—,  September  27th,  1895. 
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Allen  J— ,  January  4th,  1896. 


RIGHT 
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Allen  J— ,  January  4th.  1896. 
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eyes.      Refraction    emmetropic.        Fields   for    white    con- 
tracted (see  Charts). 

September  28th,  1894  (three  months  later). —  {lis  vision 
had  gone  down  to  "  hand-movements "  only;  but  «*i-  he 
was  able  to  pick  his  way  readily  about  a  crowded  out- 
patient room,  the  statement  may  be  taken  as  somethu 
an  exaggeration.  Both  0.  D.'s  slightly  pale  in  colour, 
R.  more  so  than  L. 

During  the  period  this  patient  has  been  under  Mr.  Frost 
the  fields  for  white  have  been  repeatedly  taken,  and  have 
always  shown  very  marked  concentric  contraction,  though 
not  perfectly  constant  in  shape.  There  is  further  a  central 
scotoma,  apparently  absolute,  for  white,  bnt  his  answers 
are  so  uncertain  as  to  render  the  mapping  difficult  or  im- 
possible. His  colour  vision  is  extremely  defective  (with 
wools  confuses  greys  and  drafts  with  pale  green;  dark 
brown  and  dark  green  with  red). 

January  4th,  1896  (fifteen  months  later). — His  vision 
slig'htly  improved  ;  fingers  at  a  few  inches ;  pupils  large, 
act  sluggishly  to  light. 

Ophthalmoscopic  examination. — 0.  D/s  now  white  all 
over ;  lamina  cribrosa  veiled,  vessels  still  very  tortuous, 
but  antero-posterior  curves  less  marked.      Veins  less  full. 

The  headaches  from  which  he  suffered  a  year  ago  have 
entirely  left  him.  He  has  not  smoked  for  past  eighteen 
months. 


Case  3. — Arthur  J — ,  ast.  27,  engineer,  Leiston. 

I  happened  to  examine  this  patient  for  the  purpose  of 
comparing  him  with  his  two  affected  brothers,  on  February 
23rd,  1895.  He  then  made  no  complaint  about  his  "vision, 
— indeed,  he  said  he  had  "splendid  sig*ht,"  but  on  testing, 
R.  V.  2T,  L.  V.  -$±,  J.  2  at  11  cm.  with  difficulty. 

Ophthalmoscopic  examination. — 0.  D.'s  good  colour,  no 
blurring  of  margin.  Vessels  very  tortuous,  veins  more 
than  arteries.  Refraction  estimated  slightly  myopic  (—ID. 
to  -    1-5  D.). 
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Attended  Moorfiekls  under  Mr.  Lawford  seven  months 
later,  September  28th,  1895. 

History. — Patient  ever  since  he  can  remember  has  been 
subject  to  headaches  accompanied  by  vomiting.  Sickness 
generally  follows  about  an  hour  after  commencement  of 
headache,  and  relieves  it.  He  describes  these  attacks  as 
"  bilious/'  and  states  that  his  mother  and  eldest  sister  suffer 
in  a  similar  way. 

Temperate.  Has  smoked  since  eighteen  years  of  age, 
at  first  about  one  ounce  shag  tobacco  per  week  ;  after- 
wards increased  to  two  or  three  ounces.  In  March  of  this 
year  reduced  tobacco  to  about  half  an  ounce  per  week. 

He  dates  the  commencement  of  his  visual  failure  from 
the  beginning  of  last  March.  He  first  noticed  a  difficulty 
in  reading  newspaper  type,  because  the  letters  ran  into  one 
another.  Vision  continued  to  get  steadily  worse,  and  by 
the  beginning  of  September  he  was  obliged  to  give  up  his 
employment. 

On  examination. — R.  -^6,  J.  20;  L.  ^0-,  J.  19.  Pupils 
large,  act  to  light. 

Ophthalmoscopic  examination. — Both  0.  D.'s rather  pale 
all  over;  pallor  of  outer  half  very  marked,  large  physiological 
cup, lamina  cribrosa  too  evident.  Vessels  normal  in  size,  but 
very  tortuous  (curved  only  on  the  flat,  no  antero-posterior 
dipping) .  Fundus  generally  normal.  Fields  for  white  full. 
Central  colour  scotoma  in  each,  not  very  well  marked. 
Colour  vision,  matches  vrools  very  slowly,  but  correctly. 

The  following  month  he  was  made  in-patient  at  St. 
Thomas's  Hospital  by  Mr.  Lawford,  and  remained  there 
nine  weeks.  Treated  with  strychnia  injections  and  con- 
stant current,  improved  considerably.  On  discharge,  R.  -^, 
letters  of  J.  18;  L.  -^g,  J.  18  completely,  some  word-  i  I 
J.  14.  Pupils  normal  in  size,  act  quite  briskly  ;  both 
0.  D.'s  very  atrophic.  Has  not  smoked  since  September 
last  (five  months). 

These  three  cases  present  certain  features  that  are 
common  to  all,  and  some  that  are  peculiar.  To  briefly  sum- 
marise : 
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Age. — They  were  all  attacked  in  early  adult  life  (twenty- 
four,  twenty-two,  and  twenty-seven  respectively). 

Alcohol. — Never  spirits,  beer  in  moderate  quantities. 

Tobacco. — All  smokers  of  shag  tobacco  from  the  age  of 
eighteen,  but  not  in  very  large  quantities.  Cases  1  and  2 
have  not  improved  in  the  least  on  stopping  tobacco. 
Case  3  has  improved,  though  it  is  open  to  question  how 
far  this  is  due  to  the  abstinence  from  tobacco. 

Syphilis. — No  history  of  acquired  syphilis.  No  evidence 
whatever  of  hereditary  syphilis,  with  the  possible  excep- 
tion of  the  symmetrically  placed  patches  of  choroidal 
atrophy  in  Case  2.      No  history  of  sexual  excess  or  abuse. 

Headaches. — Absent  in  Case  1.  Coincident  with  the 
visual  failure  in  Case  2,  severe  in  character,  and  ceasing 
when  the  failure  reached  its  maximum.  Occasional  from 
childhood  in  Case  3,  attended  with  and  relieved  by  vomit- 
ing, probably  bilious. 

Past  illnesses. — Of  no  significance.  No  history  of  fits. 
Knee-jerks  normal.  Urine  normal.  Case  2,  bad  attack 
of  pneumonia  four  years  ago.  Hysterical  subject,  fre- 
quently burst  into  tears  when  being  examined.  Case  3, 
influenza  three  years  ago. 

Onset  of  visual  failure. — Gradual  in  Cases  2  and  3 ; 
taking  three  months  in  .Case  2,  and  six  months  in  Case  3,  to 
reach  its  maximum.  Sudden  in  Case  1,  failing  in  a  single 
night.  (No  doubt  this  patient's  vision  had  deteriorated 
considerably  without  his  being  conscious  of  the  fact,  but  he 
is  quite  definite  in  his  statement  that  a  very  great  reduc- 
tion in  his  vision  occurred  in  one  night.) 

Amblyopia  equal  (or  very  nearly  so)  in  the  tico  eyes  on 
first  examination  in  all  three  cases. 

Course  of  disease. — Case  1  improved  very  slightly  under 
treatment,  and  has  since  remained  stationary  as  far  as 
vision  is  concerned.  Case  2  has  remained  stationary,  or  is 
possibly  rather  worse.  Case  3  has  very  distinctly  im- 
proved, though  the  improvement  is  mainly  limited  to  one 
eye  (L.  -6%  to  ■&). 

Ophthalmoscopic  examination. — The  0.  D.'s  were  noted 
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a  good  colour  in  all  three  cases  when  first  seen  (although  the 
V.  A.  was  then  greatly  diminished),  and  gradually  became 
pale,  starting  from  the  temporal  half,  with  some  atrophic 
excavation  and  too  evident  1.  c.  in  Cases  1  and  3. 

Retinal  vessels. — Tortuous  in  all ;  remarkably  so  in  Cases 
2  and  3. 

Fundus  generally  normal  (except  Case  2,  ef.  sup.). 

Visual  fields  full  in  Cases  1  and  3,  concentrically  con- 
tracted in  Case  2. 

Central  scotoma  present  in  all  three  cases. 

Colour  vision  (wools). — Defective  in  Case  1,  very  defec- 
tive in  Case  2  (in  fact  the  patient  is  nearly  colour  blind), 
and  normal,  or  nearly  so,  in  Case  3. 

Family  history. — The  father,  Robert  J — ,  ret.  57,  is  an 
orphan,  parents  unknown.  V.  ^.  Early  lenticular  changes. 
Retinal  vessels  not  tortuous. 

The  mother,  Hannah  J — ,  set.  53,  is  the  youngest  of  ten 
children,  five  males  and  five  females.  Her  parents  died 
at  an  advanced  age.      No  history  of  defective  sight. 

Of  her  five  brothers  three  died  unmarried.  Eldest  and 
youngest  married,  and  had  respectively  two  and  seven 
children.      No  history  of  defective  sight. 

Of  her  four  sisters  three  died  unmarried,  one  had  "  fits  " 
of  some  sort,  probably  hysterical ;  the  eldest,  who  married, 
had  only  one  child,  a  male,  sight  not  defective.  So  that 
if  this  disease  is  propagated  chiefly  or  only  through  the 
females,  who  themselves  escape,  there  is  only  this  one 
child  in  whom  we  should  expect  the  atrophy  to  appear. 

Mrs.  J —  has  V.  y^-,  some  rather  coarse  cortical  strias  both 
lenses,  retinal  vessels  tortuous  (and  I  may  here  note  that 
this  condition  obtains  throughout  the  entire  family  with  the 
one  exception  of  Robert  J — ,  the  father). 

She  has  had  sixteen  pregnancies ;  two  miscarriages, 
fourteen  children  born  alive,  and  of  these  eight  died  in  in- 
fancy, none  of  the  eight  surviving  more  than  sixteen 
months.  This  heavy  infantile  mortality  is  very  remarkable  ; 
it  bears  no  resemblance  whatever  to   that   resulting  from 
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the  virus  of  syphilis,  for  it  will  be  seen  from  the  accom- 
panying family  tree  that  the  deaths  and  miscarriages  arc 
scattered  throughout  the  sixteen  pregnancies  without  appa- 
rently any  special  order  or  sequence.  Nor  have  I  dis- 
covered any  evidence  of  hereditary  syphilis  (with  the  pos- 
sible exception  of  Case  2)  in  any  of  the  six  living  children. 

In  a  paper*  on  "Homeochronous  Hereditary  Optic  Nerve 
Atrophy  extending  through  Six  Generations/' by  Dr.  George 
M.  Gould,  of  Philadelphia,  the  author  lays  great  stress  on 
the  large  proportion  of  early  deaths  occurring  in  the 
affected  families.  Under  the  somewhat  startling  heading, 
"  If  not  optic  atrophy,  death/'  he  discusses  this  point  in 
detail  ;  speaking,  for  instance,  of  the  fifth  generation  he 
says,  "  All  the  males  that  live  in  the  family  are  afflicted 
with  blindness,  and  the  four  other  males  born  die  in 
infancy ." 

What  causal  relation,  if  any,  this  infantile  mortality 
beai's  in  the  aetiology  of  hereditary  optic  atrophy  seems 
quite  unknown.  I  merely  draw  attention  to  its  occur- 
rence in  the  present  cases. 

Dr.  Gould  further  believes  that  nature  tends  to  stamp 
the  disease  out  by  reproducing  a  far  larger  proportion  of 
males  through  whom  the  inheritance  is  not  conveyed,  than 
females,  who,  while  escaping  themselves,  transmit  the  dis- 
ease to  their  male  offspring.  Further  investigation  will 
show  whether  this  theory  is  sound  or  not ;  but  it  is  worth 
noticing  that  of  the  eleven  children  born  of  the  generation 
from  which,  my  cases  are  taken,  there  is  only  one  living  girl 
as  against  seven  boys  (2  <$   and  1    $    d.). 

Of  Hannah  J — 's  six  living  children,  the  three  males 
form  the  subject  of  this  paper.  Of  the  three  females  there 
is  little  to  note. 

Anna  W — ,  ast.  31,  the  eldest  sister,  V.  f-,  tortuous 
vessels. 

Eliza  J—    jet.  21,  E.  V.  f,  L.  V.  § ;  H.  about  2"5  D. 

*  "Homeochronous  Hereditary  Optic  Nerve  Atrophy  extending  through 
Six  Generations,"  George  M.  Gould,  A.M.,  M.D.,  Philadelphia,  'Annals  of 
Ophthalmology  and  Otology,'  vol.  ii,  No.  4. 
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0.  D.'s  rather  congested;  vessels  full  and  slightly  tortuous, 
more  so  in  left  eye  thai)  right.  Has  lit-  (hysterical)  very 
frequently.  Has  attended  National  Hospital,  Queen  Square, 
since  1886,  twice  in-patient  under  Dr.  Buzzard. 

Alice  J — ,  ret.  13,  V.  |[,  and  very  tortuous  vessels  in 
right  eye,  less  in  left. 

In  conclusion,  I  should  like  to  express  my  thank-  to  the 
President,  to  Mr.  Frost,  and  to  Mr.  Lawford  for  their 
kindness  in  allowing  me  to  show  their  cases,  to  make  free 
use  of  their  notes,  and  for  much  other  assistance.  Also  to 
Mr.  E.  D.  Wallis,  of  Leiston,  to  whom  I  owe  much  of  the 
family  history  of  these  ca 

(January  '60th,  1896.) 

Dr.  Habershon  said  that  one  of  the  two  cases  of  his  own 
that  he  had  recorded  also  had  one  or  two  patches  of 
choroidal  atrophy  at  the  periphery,  and  there  was  the  same 
doubt  as  in  the  author's  cases  about  hereditary  syphilis. 

Mr.  Johnson  Taylor  said  that  in  the  twelfth  volume  of 
the  '  Transactions  '  he  had  recorded  a  family  of  eleven, 
six  sons  and  five  daughters,  of  whom  four  sons  were 
affected.  They  (the  males)  were  all  smokers,  all  young. 
What  he  wished  to  draw  attention  to  was  the  possibility 
that  urgent  and  severe  treatment  might  be  attended  by 
moderately  favorable  results,  viz.  violent  counter-irritation 
by  blisters,  setons,  etc.,  and  the  internal  administration  of 
mercury.  He  remarked  that  in  the  youngest  case  very 
decided  improvement  followed  an  operation  on  the  mastoid 
antrum,  which  was  opened  for  middle  ear  disease.  Such 
treatment  could  do  no  harm.  In  the  later  stages  he  sug- 
gested intra-orbital  injections  of  strychnine. 

Dr.  Ogilvie  did  not  himself  think  the  patches  of 
choroidal  atrophy  were  of  syphilitic  origin.  He  had  called 
attention  to  them  as  absolutely  the  only  evidence  of 
syphilis  in  any  member  of  the  family,  and  he  thought 
that  evidence  quite  insufficient.  He  believed  syphilis 
might  be  excluded  in  these  cases. 
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2.  A  family  suffering  from  hereditary  optic  atrophy. 

By  R.  D.  Batten. 

The  patients  shown,  a  mother  and  three  children,  one 
male  and  two  females,  presented  themselves  on  the  same 
day — January  1st,  1896 — at  the  Western  Ophthalmic  Hos- 
pital. The  mother  sought  advice  for  the  failing-  sight  of 
the  boy  and  eldest  girl,  her  anxiety  being  aroused  by  the 
fact  that  they  were  exhibiting  defective  vision  at  the  same 
age  at  which  she  remembered  her  own  to  have  failed. 

Testing  gave  the  results  described  below,  while  the 
following  history  was  elicited  : — The  parents  of  the  woman 
appear  to  have  had  good  eyesight.  No  defect  is  known 
to  have  existed  among  the  collateral  branches  of  the 
family.  The  patient  herself  began  to  lose  her  sight  about 
twelve  years  of  age.  The  defect  rapidly  increased  to  it- 
present  stage,  and  has  remained  stationary  ever  since. 

One  sister,  died  ast.  33,  is  said  to  have  had  worse 
sight  than  patient,  and  her  trouble  to  have  developed  in 
the  same  rapid  way  and  in  late  childhood. 

One  brother,  now  living1,  set.  51,  remembers  rapid  onset 
of  defective  vision  at  the  age  of  eleven.  The  print  of 
books  he  had  been  able  to  read  before  dazzled  him  and 
could  only  be  discerned  at  a  distance  of  about  six  inches. 
He  has  been  able  to  follow  the  occupation  of  a  stonemason, 
but  cannot  do  any  of  the  finer  parts  of  his  work.  He 
has  attended  at  Moorfields  and  elsewhere,  but  has  never 
been  able  to  be  fitted  with  glasses  which  improved  his 
distant  vision  or  could  be  worn  for  his  work.  He  is  at 
present  wearing  +  6  D.,  and  reads  J.  8  with  them.  E.  V. 
=  -^q  not  improved,  L.  V.  =  -^-not  improved. 

Ophthalmoscopic  examination. — Optic  discs  are  pale  and 
slightly  atrophic,  but  no  gross  change.  Visual  fields  are 
practically  normal,  and  show  neither  contraction  nor  scoto- 
mata. 

In  the  second  generation  there  are  four  children.      First 
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died  at  three  years.  Second  is  the  boy  now  exhibited, 
<et.  12,  showing  a  certain  amount  of  neuritis.  Third  the 
girl  get.  10,  with  distinci  atrophy.  Fourth,  the  younger 
girl  set.  8,  has  some  hypermetropic  astigmatism.  No 
further  definite  defect  detected  which  cannot  be  explained 
by  the  astigmatism. 

No  history  of  consanguinity  obtained.  No  constitutional 
taint.  No  evidence  of  other  disease,  either  of  the  nervous 
system  or  otherwise,  is  detected  in  any  of  the  patients 
exhibited. 

Mrs.  Sarah  P — ,  ast.  48.  Has  never  seen  well,  sight 
failed  rapidly  when  twelve  years  old,  and  is  illiterate. 

v    (  R.  =  -^q  not  improved,  J.  16  at  3". 
'   (L,   =  -^q  not  improved,  J.  19  at  3". 

Ophthalmoscopic  examination. — 0.  D.'s  pale,  somewhat 
atrophic.  R.  0.  D.,  margins  slightly  hazy,  some  central 
cupping.  L.  0.  D.,  deep  central  cupping  extending  under 
temporal  margin.  Retinal  vessels  drawn  to  nasal  side, 
outline  of  O.  D.  irregular. 

Arthur  P — ,  set.  11.      First  seen  January,  1896. 

C  R.  -b%,  J.  6. 
V-|L.  -b%,  J.  6. 

V7      TT     A  4-  •  (  R-    C     +   4-5    =  -f2-. 

V.  Under  atropine  <  T     _       j.k  __  jb 

Ophthalmoscopic  examination. — R.  0.  D.,  margin  very 
blurred  ;  slight  swelling  ;  vessels  tortuous.  L.  0.  D.,  same 
condition,  but  more  marked  towards  nasal  side. 

In  both  the  vessels  are  tortuous  and  slightly  hidden  in 
places.  There  are  some  light  reflecting  lines  along  some 
of  the  vessels,  but  very  little  more  than  is  consistent  with 
the  degree  of  hypermetropia. 

Present  Y.  j  f  I  366  T  o  _  7  18' 

i.  Lt-    —    60    +  6    —   24- 

P.S.  (October,  1896). — Since  the  above  note  his  vision 
has  greatly  improved,  but  the  condition  of  0.  D.'s  remains 
almost  unchanged. 
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Mrs-  s.  P— ,  February  13th,  1SD6. 

Fields  taken  February  13th.       Fields  taken  April  23rd, 

after  treatment  with  strychnine. 
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LEFT 


270 
A.  P— ,  February  13th,  1896. 


RIGHT 


270 


A.  P— ,  February  13th,  1896.' 
Arthur  P — ,  contraction  of  fields  and  scotoma  for  white  in  the  left. 
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S.  P— ,  February  13th,  189G. 


RIGHT 


270 


S.  P— ,  February  13th,  1896. 
Sarah  P — ,  ajt.  10,  coutraction  of  fields  and  scotoma  in  right  aud  left. 
VOL.    XVI.  $ 


H   2-5 

—  +  2. 


.  j^-  f  2  letters. 
|  2  letters. 
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Sarah  P — ,  a)t.  9. 

v   (K.&,  not  improved.  Ecti  («•_ 

(^  L.  Q~y,  not  improved.  ^  L. 

Colour-blind;  does  not  recognise  blue,  red,  or  green \ 
yellow  she  calls  red. 

Ophthalmoscopic  examination. — Both  0.  D.'s  pale  and 
atrophic,  more  markedly  so  than  any  other  member  of  the 
family.  Fine  pigmentation  all  over  fundus,  most  marked 
at  macular  region. 

Emily  P — ,  set. 

Under        (  *  &  ^T^.  =  *  l""* ' 
atroplneV.^±|^.=  Sparily 

Ophthal moscopical  examination. — Optic  discs  congested, 
but  no  marked  change  beyond  the  extreme  redness  and 
some  enlargement  of  veins  and  slight  pigment  disturbance. 
Colour  vision  appears  normal. 

(Card  specimen.      May  1th,  1896.) 

Dr.  Habekshox  observed  that  one  point  of  interest  was 

the  very  early  age  at  which  these  patients  were  affected. 
In  the  recorded  cases  of  Leber's  disease,  the  earliest  age 
was  five,  with  one  at  eight,  but  the  greater  number  of 
young  cases  were  between  fourteen  and  sixteen  year-  of 
age,  and,  roughly  speaking,  in  the  female  cases  the  age  of 
puberty  or  the  menopause  was  the  commonest  age.  He 
remarked  that  these  cases  were  somewhat  anomalous 
because  there  was  a  slight  indefiniteness  about  the  scotoma, 
the  mother  had  no  scotoma,  and  one  child  had  none,  and  in 
the  other  it  was  not  central.  Still,  he  did  not  think  there 
could  be  any  doubt  that  the  cases  were  examples  of  Leber's 
disease.  He  asked  whether  there  was  any  history  of 
amblyopia  in  the  children  of  the  uncles  and  aunts  of  the 
cases  shown. 

Dr.  Batten  replied  that  he  had  not  discovered  any  other 
cases  in  relatives. 
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3.   Chronic  retro-bulbar  optic  m  uritis,   ivith  permanent 
change  in  the  nerve,  set  up  bg  tobacco. 

By  W.  T.  Holmes  Spiceb. 

Thomas  S — ,  set.  68,  timekeeper,  came  under  the  <-;nv 
of  Mr.  Gunn  at  Moorfields,  on  July  17th,  1895.  His  vision 
had  been  failing  three  months ;  at  first  he  thought  he 
needed  stronger  glasses,  but  he  found  they  did  not  help 
him.  A  short  time  before  the  failure  of  sierht  began,  he 
had  had  an  attack  of  bronchitis,  but  had  had  no  other 
illness;  he  has  always  been  a  very  healthy  man.  No 
history  of  rheumatism  or  gout  can  be  obtained  ;  so  far  as 
he  knows  he  never  had  any  venereal  disease.  He  has 
never  had  pain  in  the  head  or  eye,  nor  neuralgia  in  the 
head,  and  has  never  had  any  serious  head  injury.  He 
smokes  about  one  ounce  of  shag  tobacco  a  week,  and 
drinks  about  two  pints  of  beer  a  day,  but  no  spirits. 

He  has  been  married  twice  ;  by  his  first  wife  he  had 
eight  children,  and  by  his  second  twelve  children  ;  all  of 
these  twenty  children  died  in  infancy  except  six  who  are 
alive,  and  one  who  died  at  fifteen  of  congestion  of  the 
lungs  ;  he  does  not  know  the  cause  of  death  in  the  others, 
several  died  in  convulsions ;  only  one  of  the  first  family  is 
alive. 

He  comes  of  long-lived  ancestors  on  his  father's  side ; 
there  is  no  history  of  failing  sight  in  his  family  as  far  as 
he  knows.  He  sleeps  and  eats  well,  and  has  not  had  any 
trouble. 

Present  condition. — He  is  a  healthy-looking  man  of 
somewhat  florid  type  ;  his  sense  of  smell  is  normal ;  the 
nose,  throat,  and  sinuses  appear  normal.  He  is  getting 
slightly  deaf,  and  is  rather  slow  in  comprehending  and 
answering  questions,  partly  because  of  the  deafness.  His 
memory  is  not  failing,  and  he  has  no  impediment  in 
speaking. 
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Jlis  knee-jerks  are  present ;  there  are  no  signsof  locomotor 
ataxy. 

V.  I  +  0-5  D.  cyl.  1  -34  J- 6,    +  &  V    -  •*■* 

\  L.  B.     +   1  o  J),  sph.  g 


+  0-5  D.  cyl.  1 


fg  J.  8 ;  +  5  D.  =  J.  5 
at  25  cm. 


The  pupils  act  well  to  light. 

There  is  no  contraction  of  the  visual  fields  ;  there  is  a 
central  scotoma  for  colours  extending  over  rather  a  wide 
area  ;  a  3  mm.  red  spot  cannot  be  recognised  at  a  distance  of 
18  inches  ;  a  20  mm.  red  spot  cannot  be  recognised  as  red, 
lie  calls  it  brown.  The  scotoma  does  not  appear  to  be  abso- 
lute, a  2  mm.  white  spot  can  be  recognised  everywhere. 

OphtJialmoxcopical  examination. — There  is  a  certain 
amount  of  blurring  of  the  details  of  the  edges  of  the  optic 
discs,  and  swelling  amounting  to  1'5  D.  ;  both  discs  are 
slightly  pale  all  over.  The  veins  are  rather  full,  the 
arteries  are  slightly  veiled  near  the  disc,  and  their  coats 
are  brilliant  ;  the  upper  macular  artery  in  the  right  eye- 
appears  to  be  constricted  where  it  crosses  the  edge  of  the 
disc.      The  changes  are  not  at  all  well  marked. 

Urine  1014,  acid,  no  albumen  nor  sugar. 

He  was  advised  to  give  up  smoking,  to  moderate  his 
use  of  alcohol,  and  was  put  upon  a  course  of  strychnine. 
He  attended  regularly  for  four  months,  gave  up  tobacco 
and  alcohol,  and  felt  better  in  health. 

In  October  his  vision  in  both  eyes  was  reduced  to  -^j  with 
correction.  The  scotoma  was  the  same  j  the  visual  fields 
were  not  contracted.  The  pallor  of  the  discs  had  increased, 
the  temporal  half  having  a  distinctly  blue  tint,  otherwise 
its  characters  were  the  same.  He  was  put  upon  a  course 
of  Hyd.  c  Cret.  and  iodide  of  potassium. 

December  11th. — His  condition  is  unchanged.  He 
admits  now  that  he  has  never  entirely  given  up  tobacco, 
but  has  only  very  much  reduced  the  amount  of  it. 

As  to  the  nature  of  the  affection,  when  first  seen  the 
chief  feature  of  the  case  was  the  central  scotoma  for  colours. 
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There  was  no  contraction  of  the  visual  fields,  but  there  was 
evidence  of  a  deep-seated  change  in  the  optic  nerve,inthe 
form  of  pallor,  haze,  and  sonic  interference  with  the  circula- 
tion, shown  by  fulness  of  the  veins,  and  constriction  of  one 
artery  at  the  edge  of  the  disc.  Jt  was  thought  that  the 
cause  of  the  failure  may  have  been  tobacco  poisoning,  but  a 
guarded  prognosis  was  given  in  view  of  the  changes  in  the 
nerve.  He  was  advised  to  discontinue  smoking,  and  was  put 
upon  a  course  of  strychnine.  He  steadily  trot  worse,  vision 
continued  to  fail,  although  he  had  almost  entirely  given  up 
tobacco;  the  type  remained  the  same,  a  central  amblyopia 
without  contraction  of  the  fields. 

The  only  other  indication  of  the  nature  of  the  affection, 
gout  and  rheumatism  being  excluded,  was  shown  by  the 
somewhat  remarkable  mortality  among  his  children,  four- 
teen of  whom  died  out  of  twenty.  Assuming  that  this 
may  have  been  due  to  syphilis,  which  after  a  long  interval 
had  resulted  in  the  production  of  a  gummatous  affection  of 
the  nerve  or  periosteum  of  the  optic  foramina,  I  put  him 
upon  a  course  of   mercury  and  iodide  without  benefit. 

His  after  confession  that  he  had  not  ceased  entirely  from 
the  use  of  tobacco,  makes  it  probable  that  the  continued  dete- 
rioration of  vision  Avas  due  to  a  retro-bulbar  neuritis  excited 
by  tobacco  and  kept  up  by  constant  use  of  it  in  a  small 
degree,  leading  to  the  after-effects  of  atrophy  of  a  portion  of 
the  nerve. 

(Card  specimen.      December  l'2th,  1895.) 

Mr.  Johnson  Taylou  considered  the  case  to  be  one  of 
an  aggravated  form  of  neuritis  such  as  he  associated  with 
the  abuse  of  tobacco  and  alcohol.  The  patient  had  told 
him  that  he  smoked  half  an  ounce  of  shag  every  day. 
He  suu'tjvsted  that  the  bronchitis  from  which  he  suffered 
might  have  lowered  his  vitality  and  rendered  him  more 
liable  to  it.  He  had  seen  one  or  two  cases  in  which  lie 
had  diagnosed  ordinary  tobacco  amblyopia  and  had  given 
a  fair  prognosis  thinking  they  were  going  to  get  well,  but 
they  did  nothing  of  the  kind. 
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Dr.  Habershon  remarked  that  these  cases  of  central 
scotoma  with  optic  neuritis  were  interesting  because  fchey 
were  intermediate  between  ordinary  cases  of  tobacco 
amblyopia  withoul  neuritis  and  the  cases  due  to  Leber's 
disease  followed  by  pallor  of  the  outer  pari  of  the  disc 
and  partial  atrophy.  There  seemed  to  be  no  doubt  thai 
all  such  cases  were  of  the  neuropathic  type  of  individual, 
possessing  some  peculiar  sensitiveness  of  the  optic  nerve 
If  followed  by  optic  atrophy  it  would  be  interesting  to 
see  this  case  again. 

The  President  urged  that  the  term  papillitis  should  be 
reserved  to  express  what  could  be  seen,  and  neuritis  for 
what  they  believed  to  be  the  condition  of  the  nerve. 
Personally  he  did  not  tliink  it  was  so  very  uncommon 
to  meet  with  cases  of  actual  papillitis  due  to  tobacco 
poisoning  or  other  toxic  causes  or  to  Leber's  disease,  in 
which  the  appearances  at  the  disc  were  sufficiently  marked. 
No  doubt  one  was  more  familiar  with  very  slight  appear- 
ances in  the  disc  although  the  trunk  of  the  nerve  might 
be  considerably  affected  ;  but  he  hardly  thought  the  fact 
of  the  discs  showing  a  decided  change  with  a  certain 
amount  of  swelling  would  at  all  negative  its  being  a  toxic 
case  ;  this  at  most  only  made  the  diagnosis  a  little  less 
probable. 


4.    Spurious    optic    neuritis. 

By  W.  T.  Holmes   Shcer. 

(Plate  III,  fig.  4.) 

Herbert  G — ,  set.  1H,  was  first  seen  in  April,  1893. 
He  came  to  the  hospital  on  account  of  blinking  and  pain 
in  the    eyes  of   about    six  weeks'  duration.      He  had   had 
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headache,  hut  no  vomiting.  Both  eyes  were  emmetropic 
and  had  V.  ==  %  separately.  He  was  put  under  the  in- 
fluence  of  atropine,  and  no  latent  error  of  refraction   was 

discovered. 

The  ophthalmoscopic  note  made  on  April  8th,  1893, 
says:  "Both  0.  D.  are  swollen  and  indistinct  at  their 
edges  ;  in  fact,  no  edge  can  be  seen  at  all.  The  vessels 
on  the  0.  D.  can  be  seen  with  +  3  D.,  while  the  fundus 
generally  is  emmetropic.      The  vessels  appear  normal." 

A  diagnosis  of  optic  neuritis  was  made,  in  view  of  the 
local  signs  and  the  headache,  and  he  was  advised  to  give 
up  work,  to  avoid  bright  lights,  to  wear  neutral  tinted 
dark  glasses,  No.  3  shade,  and  to  take  one  grain  of  Hyd. 
c  Cret.  twice  a  day. 

In  November,  1893,  vision  was  still  jr  in  each  eye  ;  the 
appearances  were  the  same ;  the  Hyd.  c  Cret.  was  con- 
tinued and  he  was  given  No.  4  neutral  tinted  glasses. 

He  was  seen  at  intervals,  and  the  condition  from  time  to 
time  noted  till  this  year,  when  he  came  under  Mr.  Silcock's 
care,  and  I  had  the  opportunity  of  seeing  him.  In  February 
of  this  year  he  was  still  having  headache  and  pain  in  his 
eyes,  but  no  vomiting.  He  is  going  to  school,  and  is  rather 
quick  j  he  is  in  the  fifth  standard.  He  has  lately  had  one 
or  two  attacks  of  coloured  vision  ;  it  comes  on  while  he  is 
reading.  The  paper  turns  quite  red.  He  has  only  noticed 
it  a  few  times,  and  does  not  remember  the  conditions 
under  which  it  occurs.  His  vision  is  still  |j-  in  each  eye. 
Visual  fields  quite  full.  Colour  vision  normal.  Light  sense 
normal. 

The  ophthalmoscopic  appearance  of  both  eyes  is  the 
same.  The  0.  D.  is  swollen,  white,  and  streaked  ;  the 
swelling  amounts  to  3  D.  The  edges  of  the  0.  D.  are 
quite  indistinct,  and  can  scarcely  be  said  to  exist.  The 
vessels  disappear  into  a  white  haze  at  the  centre;  this 
haze  is  also  marked  where  there  are  depressions  in  the 
course  of  the  vessel.  All  the  vessels  bend  in  a  curve  as  they 
pass  from  the  swollen  disc  to  the  retina. 

The  appearance  is  that  of  optic    neuritis  in   the   early 
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subsidence  stage,  the  congestion  having  disappeared  and 
pallor  of  the  nerve  having  taken  its  place,  but  the  swelling 
remaining. 

The  interesl  of  the  case  lies  in  the  long  period — amounting 
to  nearly  three  years — during  which  the  patienl  has  been 
watched  ;  the  persistence  of  the  appearances  withoul  visible 
change,  and  the  occurrence  of  the  apparenl  neuritis  aparl 
from  hypermetropia. 

(Card  specimen.     May  7th,  1896.) 

Mr.  Hartridge  urged  that  the  case  ought  really  to  be 
described  as  persistent  optic  neuritis  and  not  as  pseudo- 
optic  neuritis.  He  presumed  some  of  the  macular  fibres 
had  escaped  pressure.  Most  of  them  had  seen  such  cases 
lasting  for  a  long  time  with  tolerably  good  vision. 

Mr.  Marcus  Gdnn  asked  if  anyone  had  seen  cases  of 
this  kind  ultimately  get  normal-looking  discs.  He  had 
watched  a  case  in  a  boy  for  some  four  or  five  years,  and 
then  unfortunately  lost  sight  of  him.  The  lad  was  hyper- 
metropic to  the  extent  of  4  or  5  D.,  but  correction  of  this 
error  had  absolutely  no  influence  upon  the  condition  of  the 
disc,  which  remained  prominent  and  hyperaemic.  Vision 
was  normal.  He  would  mention  the  case  of  an  adult  at 
Moorfields  recently,  where  it  was  a  question  whether  in  one 
eye  the  condition  of  the  disc  was  not  of  this  type.  In  this  eye 
the  0.  D.  had  blurred  edges,  and  looked  like  a  subsiding 
neuritis,  without  intra-cranial  symptoms,  and  with  perfect 
acuity  and  field  of  vision.  In  the  other  eye  there  was 
slight  congenital  cataract.  He  mentioned  that  these 
cases  that  he  had  seen  presented  the  peculiarity  that  the 
pallor  when  present  went  to  an  unusual  extent  beyond  the 
edge  of  the  disc. 

Mr.  Adams  Frost  said  he  could  certainly  call  to  mind 
several  cases  of  optic  neuritis  which,  having  undergone 
subsidence,  presented  an  appearance  much  like  this  case 
which  persisted  for  years,  and  was  probably  permanent. 
He  urged  that  the  fact  that  the  discs  had  remained  un- 
changed  was  therefore  no  argument  against  the  condition 
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being  really  optic  neuritis,  and  he  was  inclined  to  consider 
the  case  ;is  being  of  this  nature. 

Mr.  Holmes  Spicer,  in  reply,  said  he  had  called  the 
case  one  of  spurious  neuritis,  because  he  regarded  it  as 
a  physiological  condition  simulating  optic  neuritis.  If 
there  had  been  optic  neuritis  of  such  severity  of  lasting 
so  long  it  would  have  led  to  some  impairment  <>\'  vision  in 
the  eye,  and  by  every  test  that  could  he  applied  the  func- 
tions of  the  eye  were  quite  normal. 


5.    Severe  acute  double  optic  neuritis  due  to  ansemia. 

By  W.  T.  Holmes  Spicer. 

Emma  R — ,  ait.  21,  married,  came  to  the  Metropolitan 
Hospital  on  April  15th,  1896,  complaining-  of  slight  head- 
ache and  dimness  of  vision.  There  had  been  some  dimness 
since  her  confinement  eleven  months  before.  The  baby 
was  alive  and  well,  but  had  been  weaned  at  the  age  of 
seven  months,  because  the  patient  had  diphtheria.  The 
headache  had  varied  in  position,  but  had  lately  been 
almost  entirely  frontal ;  it  had  never  been  severe.  There 
had  been  occasional  vomiting. 

There  had  been  no  other  children,  no  miscarriages,  and 
no  history  of  syphilis.  She  is  not  apparently  anaemic  ; 
her  lips  are  a  good  colour.  The  heart,  lungs,  and  other 
organs,  as  well  ;is  the  urine,  are  normal.  The  tongue  is 
protruded  slightly  to  the  right.  Knee-jerks  normal.  She 
has  no  giddiness  nor  altered  sensation  in  any  part.  AYalks 
quite  well.  The  pupils  are  equal,  and  react  to  light.  T.  n. 
No  nystagmus,  nor  defect  of  ocular  movement.  There  is 
no  contraction  of  the  visual  fields. 

R.  f  Hm.    1  D. 

L.  -ft-  +   1-5  I).  =  f.      J.  1. 
There  is  intense  double  optic  neuritis.      The  top  of  the 


v.il 
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righl  0.  D.  is  seen  with  -f  7D,  thai  of  the  Left  with  +  10  D. 
The  swelling  is  sharply  limited  to  the  papilla  itself,  the 
vessels  completely  disappear  as  they  curve  round  its  edge. 
There  are  no  retinal  haemorrhages.  There  are  Borne  folds 
of  cedematous  retina  extending  out  towards  the  yellow  spot. 

The  patient  was  taken  into  the  hospital,  put  upon  a  course 
of  free  mercurial  inunction  and  of  iodide  of  potassium  gr. 
xv  three  times  a  day;  the  dose  wns  afterwards  increased 
to  gr.  xx. 

As  soon  as  she  was  put  to  bed,  and  treatment  begun, 
there  was  a  marked  diminution  in  the  swelling  of  the 
nerve,  which  was  estimated  a1  6  1).  and  8  D.,  in  the  righl 
and  left,  but  no  further  improvement  in  the  reduction  of 
swelling  followed,  and  her  vision  steadily  deteriorated. 

On  June  3rd,  when    (  R.  +  2'5  D.  =  -£ 


: 


24' 
24- 


under  atropine  V.  was     (_  L.   +   2"5  D.  = 

The  top  of  the  nerve  was  esl  imated  at  +  6  D.  and  +  7  D. 
in  the  right  and  left  respectively.  The  nerve  had  become 
paler  and  the  arteries  had  begun  to  diminish.  There  was 
no  change  in  her  general  condition,  and  nothing  pointing 
to  a  cause  for  the  optic  neuritis. 

10th. — The  patient  was  not  improvingin  general  health, 
and  the  vision  was  steadily  falling  off.  Mercury  and  iodide 
were  stopped  entirely.  She  was  put  upon  a  course  of  iron  ; 
three  Blaud's  pills  three  times  a  day  after  her  meals. 

24th. — Although  she  had  no  appearance  of  anaemia 
before,  she  is  now  of  a  much  better  colour. 

(  R,  -j^.      R,  0.  D.  estimated   +  4  D. 
(  L.  -x%.      L.  O.  D.  estimated  +  5  D. 

July  1st. — Vision  now  ^  in  each  eye.  The  swelling 
is  steadily  subsiding.  She  herself  attributes  the  improve- 
ment in  vision  to  the  fact  that  she  has  lest  all  her  bad 
temper  and  irritability. 

14th. — The     improvement     is      being     steadily     main- 

u  .     ,       (R.O.D.  +4. 
tamed- |  L   Q   R  +  g 

Remarks. — The  interest  of  the  case  lies  in  the  character 
of  the   optic   neuritis.       There    was    an    intense    swelling 
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amounting  to  9  T).  in  one  eye  and  6  D.  in  the  other, 
limited  to  the  disc  itself,  without  haemorrhages  and  without 

much  constriction  of  the  veins — the  kind  of  neuritis 
accompanying-  cerebral  tumour.  The  absence  of  all  cere- 
bral  symptoms,  and  the  failure  of  mercury  and  iodide  to 
stop  the  disease,  made  the  administration  of  iron  the  only 
thing  to  be  done,  although  it  still  seemed  probable  that  the 
neuritis  was  due  to  an  intra-cranial  tumour.  There  was 
no  obvious  appearance  of  anaemia  ;  the  skin  was  slightly 
sallow,  but  the  lips  and  conjunctivae  were  of  a  good  colour. 
Great  improvement  followed  the  use  of  the  iron,  and  in  a 
fortnight  much  of  the  swelling  had  gone,  and  vision  had 
been  partly  restored. 

The  swelling  of  the  disc  was  no  doubt  partly  due  to 
simple  oedema,  as  a  certain  amount  of  reduction  of  swelling 
always  followed  complete  rest  in  bed.  It  is  probable  that 
the  complete  restoration  of  sight  which  followed  the  iron 
treatment  was  owing  to  its  having  been  begun  before  the 
vascular  changes  had  gone  too  far.  Gowers  narrates  a  case 
in  which  permanent  impairment  of  vision  was  in  part  due 
to  delay  in  the  use  of  iron  ('  Medical  Ophthalmoscopy,' 
Case  29). 

(Card  specimen.      June  11th,  1896.) 


6.    Tumour  of  optic  nerve. 

By  H.  Secker  Walker. 

Occurring  in  a  boy  eight  years  of  age.  The  left  eye 
had  been  prominent  for  nine  months,  but  proptosis  had 
been  much  more  marked  for  the  last  three  weeks.  Blind- 
ness had  been  noticed  in  this  eye  four  months  ago.  He 
had  never  had  any  pain  or  tenderness  in  this  eye,  the 
orbit,  or  head.  No  headaches,  vomiting,  or  convulsive 
attacks. 
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On  admission  there  was  marked  proptosis  of  left  eye  in 
a  forward  and  slightly  downward  direction  \  the  eye  was 
rotated  downwards.  Movements  upwards  and  outwards 
completely  lost.  Slight  movement  inwards  and  downwards. 
The  pupil  normal  in  size,  contracted  slightly  to  strong 
illumination,  but  the  patient  declared  he  could  not  see  any 
light  at  all.  There  was  well-marked  optic  neuritis.  The 
other  parts  of  the  eye  appeared   unchanged. 

Through  the  skin  of  the  upper  lid  a  smooth  firm  swell- 
ing could  be  felt,  separated  by  a  groove  from  the  superior 
margin  of  the  orbit,  and  extending  backwards.  The  globe 
could  not  be  pressed  backwards. 

The  eye  and  the  tumour  were  excised  together,  the 
latter  easily  shelling  out,  and  the  optic  nerve  cut  as  far 
back  as  possible.  The  growth  was  not  adherent  to  any 
part  of  the  orbital  structures  except  the  optic  nerve. 

The  operation  was  performed  on  April  10th,  1896,  and 
as  yet  (June  10th)  there  is  no  recurrence. 

The  tumour  is  white  in  colour,  the  size  of  a  walnut,  and 
grows  from  the  optic  nerve,  whose  sheath  can  be  traced 
over  it.  It  is  situated  half  an  inch  behind  the  globe. 
Hemorrhages  and  softening  had  occurred  in  patches,  and 
were  probably  the  cause  of  its  extremely  rapid  growth 
during  the  fortnight  before  removal.  The  growth  is  a 
glio-sarcoma. 

(Card  specimen.      June  lltlt,  1895.) 


7.  Peculiar  condition  of  the  optic  discs  (?  congenital)  in  a 
case  of  choroido-retinitis  with  evidences  of  disease  of 
the  nervous  system  of  an  uncertain  nature. 

By  E.  H.  Holthodse  and  R.  D.  Batten. 

Archie  Gr — ,  aet.  12. 

Fundus  examination  :  right   eye. — In  the  centre  of  the 
0.  D.  is  a  white  solid  mass  apparently  stuck  on  to  the  front 
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of  it,  and  totally  hiding  the  origin  of  the  retinal  vessels. 
The  mass  hides  about  one  third  of  the  O.  I).;  it  projects 
forward  aboui  2  13.  as  measured  by  the  ophthalmoscope; 
it  appears  uniform  in  structure.  Jt  contains  no  vessels. 
In  the  macular  region  there  is  ;i  circular  patch  of  choroidal 
retinitis,  and  the  whole  of  the  central  portion  of  the  fundus 
is  dotted  over  with  fine  white  patches  (?  choroidal)  with  a 
few  small  dots  of  retinal  pigmenl  anteriorly.  Left  eye 
shows  a  very  similar  condition  both  as  regards  the  fundus 
and  the  0.  D.,  but  the  patch  in  front  of  the  centre  of  the 
0.  D.  is  not  so  prominent  nor  quite  so  dense,  so  that  some  of 
the  retinal  vessels  can  he  seen  through  the  mass. 
(\\.  &  -3-5D.  cyl.  -  =  -fc. 
"  \L.  ^  -  3-5  D.  cyl.  -    =  -x%  partly. 

History. — The  hoy  is  said  to  have  been  fairly  well  up  to 
three  years  ago,  and  to  have  been  active  and  bright  and 
able  to  run. 

Present  condition. — The  gait  is  peculiar ;  he  walks  with 
his  legs  wide  apart,  and  rather  unsteadily.  His  speech  is 
decidedly  slow  and  deliberate,  and  he  does  not  pronounce 
his  words  clearly,  but  he  does  not  appear  to  be  lacking 
in  intelligence.  Knee-jerks  are  active  ;  no  definite  ankle- 
clonus,  legs  a  little  rigid  ;  plantar  reflexes  present  ;  sensation 
appears  normal.  There  is  a  slight  jerky  movement  of  his 
head.  No  nystagmus.  Slight  irregular  movements  of  his 
hands  on  performing  voluntary  movement,  but  not  more 
than  might  be  accounted  for  by  his  defective  vision.  No 
tremors  ;  no  inco-ordination.  General  appearance  of  the 
child  suggests  possibility  of  congenital  syphilis.  The  nose 
appears  rather  thick.  He  has  suffered  from  chronic  ozaena. 
Teeth  are  irregular,  but  not  characteristic  of  hereditary 
syphilis. 

Family  history. — Mother  very  deaf,  has  been  so  ever  since 
second  pregnancy.  Has  had  five  children,  no  miscarriageSj 
one  died  aged  seven  months.  Patient  is  the  youngest 
child;  all  the  others  healthy. 

[Carol  specimen.      January  30th,  1896.) 
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VII.  INTRA-OCULAR  TUMOURS. 

J.  Four  cases  of  bilateral  glioma  of  the  retina  cured  by 

enucleation  of  lite  two  eyes. 

By  E.   Treacher  Collin.s. 

In  the  first  part  of  volume  xiii  of  the  Royal  London 
Ophthalmic  Hospital  '  Reports/  Mr.  Lawforcl  and  I  pub- 
lished a  paper  on  "  Glioma  of  the  Retina/'  in  which  we 
endeavoured  to  fix  the  time  which  must  elapse  after  the 
removal  of  an  eye  with  glioma  of  the  retina,  before  a  patient 
can  be  definitely  said  to  be  tree  from  fear  of  recurrence 
of  the  growth. 

For  this  purpose  we  traced  the  after-history  of  a  large 
number  of  patients  who  had  been  operated  on  for  this 
disease,  and  searched  the  records  of  all  the  published 
cases  we  could  find.  As  the  result  of  these  inquiries  we 
found  that  no  well  authenticated  case  had  been  reported 
in  which  there  had  been  a  recurrence  later  than  three 
years  after  the  removal  of  an  eye  for  glioma  of  the  retina, 
and  that  three  years  may  be  considered  as  quite  an  outside 
limit. 

Vetsch  recorded  a  case  in  which  after  removal  of  the 
eye  a  secondary  growth  occurred  in  the  parotid  gland  three 
years  later,  which  was  decided  by  microscopical  examina- 
tion to  be  gliomatous.  His,  however,  appears  to  be  an 
unique  case,  the  usual  interval  between  the  operation  upon 
the  primary,  and  the  appearance  of  the  secondary  growth 
is  much  shorter.  The  longest  period  of  quiescence  in  the 
cases  we  traced  was  nine  months. 

I  will  now  briefly  relate  the  history  of  four  cases  in 
which    both   eyes   were    excised  for  glioma  of  the  retina, 
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and  in  which  more  than  three  years  have  elapsed  since  the 
excision  of  the  second  eye. 

Case  1. — Sidney  R — ,  set.  5  months,  was  admitted  to  the 
Moorfields  Hospital  on  January  9th,  1889,  under  Mr. 
Nettleship.  When  the  child  was  one  month  old  the 
mother  first  noticed  a  white  shining  appearance  in  his  right 
eye. 

The  day  after  admission  his  right  eye  was  excised,  and 
1  found  a  typically  gliomatous  tumour  in  it,  growing  from 
the  retina  and  occupying  two  thirds  of  the  vitreous  chamber. 
After  the  removal  of  the  eye,  the  child,  who  had  before 
been  always  irritable  and  ailing,  rapidly  improved  in 
health;  his  mother  wrote  a  year  later,  "he  is  now  quite  a 
different  child." 

All  went  well  until  December,  1891,  i.  e.  three  years 
after  the  growth  was  first  noticed  in  his  right  eye.  The 
mother  then  saw  a  shining  appearance  in  his  left  eye,  similar 
to  that  which  she  had  noticed  in  his  right.  The  patient 
was  brought  up  to  the  hospital  to  Mr.  Nettleship,  who 
diagnosed  glioma,  and  who  excised  the  left  eye  on  January 
20th,  1892. 

On  June  14th,  189o,  a  year  and  live  months  after  the 
excision  of  the  second  eye,  I  saw  the  child  ;  he  was  then 
in  good  health,  and  there  was  no  sign  of  any  recurrence. 
I  last  heard  from  the  patient's  mother  on  July  15th,  1895, 
i.  e.  three  and  a  half  years  after  the  removal  of  the  second 
eye,  and  six  and  a  half  years  after  the  removal  of  the  first. 

She  then  said  :  "  In  reply  to  your  letter,  my  little  boy  at 
present  is  fairly  well,  still  very  cheerful  and  contented,  but 
I  cannot  say  he  is  a  really  strong  child  ;  he  is  much  thinner, 
but  at  present  complains  of  no  pain  whatever  and  seems 
very  happy." 

Case  2. — A  patient  of  Mr.  Morton's,  who  has  kindly  given 
me  permission  to  read  you  an  account  of  her  this  evening. 
Julia  T —  was  three  months  old  when  her  parents  first 
noticed   something  wrong  with  her   right    eye.      She   was 
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brought  to  Mr.  Morton  two  months  later  (in  October, 
1887);  he  diagnosed  glioma  of  the  retina  and  removed  the 
eye.  His  diagnosis  was  confirmed  by  pathological  exami- 
nation of  the  tumour,  which  was  found  to  have  the  typical 
appearances  of  a  glioma  of  the  retina,  and  which  occupied 
about  half  the  vitreous  chamber.  Before  the  removal  of 
the  eye  the  patient  had  been  very  thin  ;  after  the  operation 
she  rapidly  gained  flesh.  When  fourteen  months  old  her 
mother  noticed  an  appearance  in  the  left  eye  similar  to 
that  which  had  been  seen  in  the  right;  the  patient  was  at 
once  brought  to  Mr.  Morton,  and  the  eye,  evidently  con- 
taining a  gliomatous  growth  like  its  fellow,  was  removed. 

Pathological  examination  of  this  eye  showed  a  gliomatous 
growth  springing  from  the  inner  surface  of  the  retina,  and, 
as  in  the  other  eye,  occupying  a  considerable  portion  of 
the  vitreous  chamber. 

Previous  to  the  removal  of  the  second  eye  the  patient 
was  again  commencing  to  get  thin,  but  ever  since  the 
operation  has  grown  and  thrived. 

I  saw  the  patient  at  intervals  of  about  six  months  until 
April,  1893,  *.  e.  four  years  and  seven  months  after  enuclea- 
tion of  the  second  eye  ;  at  that  date  she  was  in  perfect 
health,  and  there  was  not  the  least  sign  of  any  recurrence. 
The  family  belongs  to  what  may  be  termed  the  nomad 
population  of  London,  and  though  I  managed  to  trace  them 
through  numerous  changes  of  address,  since  April,  1893,  I 
have  lost  sight  of  them. 

Case  3. — Hilda  L — ,  set.  10  months,  was  admitted  to 
the  Moorfields  Hospital  under  Mr.  Lang  on  March  1st, 
1891.  Six  weeks  previous  to  admission  the  mother  noticed 
a  white  appearance  in  the  pupil  of  the  child's  left  eye,  and 
one  week  before  admission  a  similar  appearance  in  the 
right. 

The  left  eye  was  excised  the  day  after  admission,  and 
I  found  five  sixths  of  its  interior  filled  with  a  tumour 
growing  from  the  outer  surface  of  the  retina,  and  having 
the  characteristic  microscopical  appearances  of  glioma. 
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The  sight  of  the  child's  right  eye  completely  went  in 
June,  1891.  It  was  excised  on  April  4th,  1892.  The 
retina  in  this  eve  was  detached  and  apparently  in  contact 
with  the  back  of  the  lens ;  on  its  outer  surface  were 
numerous  nodules  of  a  white  flocculent  growth,  which  was 
typically  gliomatous.  I  have  heard  from  the  parents  from 
time  to  time  since  the  second  operation  ;  on  one  occasion 
the  mother  writes,  "  she  is  quite  a  jolly  girl,  and  gets  quite 
fat."  The  parents  are  evidently  exceedingly  grateful  for 
what  has  been  done  for  the  child. 

The  patient  lives  at  Ipswich,  and  I  asked  Dr.  Sinclair 
of  that  town  to  see  her  for  me,  which  he  kindly  did.  He 
writes  to  me,  June  25th,  1895,  i.  e.  four  years  after  removal 
of  the  second  eye  :  "  I  have  to-day  seen  Hilda  L — ,  she  is  a 
fat,  rosy-cheeked  child,  and  is  in  excellent  health.  Now  and 
then,  at  intervals,  she  complains  of  slight  pain  in  the  head 
in  the  occipital  region.      Xo  other  symptoms  whatever." 

Case  4. — Victor  A —  was  admitted  to  the  Moorfields 
Hospital  under  Mr.  Lang  on  June  4th,  1891;  he  was  then 
1  year  and  4  months  old.  His  mother  gave  the  following 
history  : — Nothing  was  noticed  the  matter  with  his  eyes 
until  he  was  a  month  old  ;  she  then  observed  what  she 
described  as  a  hole  in  his  left  eye.  Previous  to  this 
there  had  been  no  discharge  from  it.  Afterwards  the 
eye  became  bloodshot  and  gradually  shrank.  When  the 
patient  was  eight  months  old,  his  right  eye  was  first 
noticed  to  be  defective.  She  took  him  to  a  hospital  and 
was  told  he  had  "  glioma,"  but  excision  was  not  advised. 

Upon  examination  a  vascular  yellowish  mass  was  seen 
behind  the  lens  in  the  right  eye.  The  left  eye  was 
much  shrunken  •  the  cornea  was  small  and  semi-opaque. 
Both  eyeballs  were  excised  the  day  after  the  child's 
admission. 

On  pathological  examination  I  found  the  left,  the  shrunken 
eye,  to  be  completely  filled  with  a  grey-coloured  mass,  com- 
posed of  the  characteristic  glioma  cells.  In  the  right  eye 
the  whole  retina  was  detached  and  involved  in  a  new  growth 
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of  a  mottled  grey  and  white  colour  on  section.  Micro- 
scopically it  presented  the  same  appearances  as  the  growth 
in  the  left  eve. 

1  have  seen  the  patient  at  intervals  of  abonl  six  months 
since  the  operation,  until  September  15th,  1894,  i.e.  three 
years  and  three  months  after;  she  was  then  perfectly  well, 
the  sockets  of  the  eyes  were  healthy,  and  there  was  not  the 
least  sign  of  recurrence. 

Seeing,  then,  that  in  all  these  four  cases  the  patient  hap 
been  seen  to  be  alive,  in  good  health  and  without  the 
least  sign  of  recurrent  growth  after  an  interval  of  more 
than  three  years  from  the  date  of  the  removal  of  the 
second  eye,  i.  e.  after  the  longest  interval  at  which  there 
is  any  authentic  record  of  a  recurrence  having  occurred,  1 
think  I  may  justly  claim  that  these  patients  are  cured. 

Cases  such  as  these  go  to  show,  that  when  glioma  occurs 
in  the  two  eyes,  the  growth  in  the  second  one  is  not  due 
to  an  extension  of  the  tumour  along  the  optic  nerve  and 
optic  chiasma  to  the  second  eye,  but  that  probably  the  two 
growths  are  two  primary  tumours  of  independent  origin. 
The  interval  between  the  time  at  which  the  growths  were 
first  noticed  in  the  two  eyes  was  unusually  long  in  Case  1, 
viz.  three  years. 

It  will  no  doubt  occur  to  many,  that  granting  it  is 
possible  to  save  life  by  the  removal  of  the  two  eyes,  would 
it  not  be  better  to  allow  the  disease  to  run  its  course  ? 
Would  it  not  be  better  to  let  the  patient  die  of  the  dis- 
ease than  to  grow  up  handicapped  from  the  very  outset 
of  life  by  the  complete  loss  of  sight  ? 

This  is  an  ethical  question  upon  which  I  do  not  intend 
to  say  much,  my  purpose  being  to  show  that  life  can  be 
saved  by  the  removal  of  the  two  eyes.  In  such  cases  I 
think  we  should  point  out  to  the  parents  of  the  child  this 
fact  and  leave  them  to  decide  for  themselves  what  shall 
be  done.  I  may  add  that  in  the  four  cases  I  have  read, 
the  mothers  of  the  blind  children  seemed  exceedingly  pleased 
and  proud  of  them. 
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In  conclusion,  I  may  repeat  a  word  of  warning  men- 
tioned by  Mr.  Lawf'ord  and  myself  in  the  paper  before 
referred  to;  which  is,  that  only  one  eye  should  be  ren 
at  a  time,  and  that  it  should  be  subjected  to  pathological 
examination  before  the  enucleation  of  its  fellow.  "We  are 
cognisant  of  two  cases  in  which  both  eyes  were  rem 
at  the  same  sitting  for  supposed  glioma  which  were  after- 
wards found  to  contain  no  growth  at  all. 

{October  17th,  1895.) 

The  President  said  that  since  the  case  of  his  which 
had  been  referred  to  by  the  author  he  had  had  another. 
The  patient  was  a  little  boy  whose  first  eye  was  excised 
when  he  was  just  under  two  years  of  age,  viz.  in  January, 
1891.  The  second  eye  was  excised  eighteen  months  later, 
in  November,  1892.  He  had  heard  from  the  mother 
yesterday,  who  said  that  the  boy  was  in  perfect  health. 
As  the  interval  of  three  years  had  now  elapsed,  or  nearly 
so,  he  supposed  that,  according  to  our  present  knowledge, 
the  lad  might  be  considered  to  be  free  from  serious  risk  of 
recurrence. 

Mr.  Priestley  Smith  said  he  had  had  occasion  a  few 
weeks  ago  to  inspect  the  inmates  of  the  Birmingham  Blind 
Asylum,  and  had  found  a  girl,  set.  10,  on  whose  admission 
paper  it  was  stated  that  both  eyes  had  been  removed 
for  cancer  at  eighteen  months  of  age.  He  had  little 
doubt  that  both  eyes  had  been  enucleated  for  glioma. 
He  also  referred  to  the  case  of  a  child,  Edith  W — , 
a3t.  1  year  and  11  months,  who  was  brought  to  him  in 
April,  1886.  In  each  eye  there  was  what  appeared  to  be 
a  gliomatous  mass.  The  anterior  chamber  was  very 
shallow  in  both.  There  was  no  pain  or  injection  in  either. 
The  child  was  well  nourished.  Mr.  Lloyd  Owen  had 
already  seen  the  child  and  advised  removal  of  both  eyes  ; 
he  gave  the  same  advice,  and  both  eyes  were  removed 
by  Mr.  Lloyd  Owen  shortly  afterwards.  The  girl  is  now 
alive  and  well. 

Mr.  Lawfoed  referred  to  a  case  under  his  care  in  which 


148  INTRA-OCDLAR    TUMOURS. 

the  right  eye  was  removed  at  two  months  of  age.  Thai 
was  in  November,  1889.  In  January,  1892,  the  child  was 
brought  again  with  a  growth  in  the  other  eye.  As  the 
child  could  still  see  enough  to  toddle  about,  the  parents 
would  not  consent  to  excision.  In  December,  1893,  the 
patient  could  still  see,  though  badly.  The  growth  had 
obviously  extended  considerably,  but  the  parents  refused 
operation.  In  May,  1894,  vision  was  reduced  to  percep- 
tion of  light,  but  there  was  no  pain  and  the  child  was 
apparently  in  good  health.  In  February,  1895,  the  eye 
became  very  hard,  perception  of  light  was  lost,  and  a  yel- 
lowish reflex  from  the  vitreous  was  visible  close  behind  the 
lens,  upon  which,  were  blood-vessels.  The  parents  still 
refused  excision ;  in  May  the  child  became  very  ill  with 
what  was  thought  to  be  meningitis,  associated  with  some 
amount  of  proptosis.  Recovery  took  place,  but  the  pro- 
ptosis  increased,  and  in  August  last  the  eye  was  removed. 
The  nerve  was  involved,  and  a  small  nodule  on  the  poste- 
rior surface  of  the  sclerotic  projected  into  the  orbit.  A 
portion  of  this  was  unfortunately  cut  off  during  the  enu- 
cleation, but  he  did  his  best  to  remove  it,  and  hoped  he 
had  succeeded  in  doing  so.  He  had  seen  the  child  as 
recently  as  last  week,  and  so  far  there  were  no  signs  of 
recurrence,  though  it  was  of  course  too  early  to  base  any 
prognosis  thereon.  The  most  interesting  point  about  this 
case  was,  he  thought,  the  long  period  that  had  elapsed 
during  which  the  growth  in  the  second  eye  increased 
slowly  without  producing  blindness  or  inducing  other 
symptoms.*  Perhaps  the  most  interesting  of  Mr.  Collinses 
cases  was  the  one  in  which  one  eye  was  shrunken,  and  he 
would  be  greatly  interested  to  know  if  Mr.  Collins  felt 
convinced  that  this  was  an  instance  of  the  shrinking  of  an 
eye  containing  a  glioma. 

Mr.  Lang  said  he  had  had  three  such  cases,  two  of 
which  were  included  in  the  author's  list.  The  third  was 
very   instructive   from  an    ethical    point    of    view.       The 

*  The  child  died  with  cerebral  symptoms  in  January,  1896,  hut  no  post- 
mortem examination  was  allowed. 
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patient  was  seen  when  about  fifteen  months  old.  The 
was  excised,  and  the  case  went  on  favorably  until  the  child 
had  reached  three  years  of  age,  when  a  growth  was  noticed 
in  the  second  eye.  As  the  child  could  see  fairly  well,  he 
did  not  suggest  excision  at  once.  When,  however, 
blindness  had  occurred,  the  parents  refused  to  agree  to 
the  operation.  By-and-by  the  eye  became  painful,  and 
when,  as  was  imperatively  necessary,  it  was  removed,  the 
optic  nerve  was  already  involved.  Although  the  growth 
recurred  later,  the  patient  did  not  ultimately  succumb  to 
secondary  deposits  until  it  had  reached  the  age  of  eight 
years.  Meanwhile  the  parents,  who  were  deeply  attached 
to  the  child,  regretted  their  refusal  to  accede  to  the 
operation. 

Mr.  Collins,  in  reply,  said  that  in  his  fourth  case  one 
eye  was  certainly  shrunken,  and  it  contained  a  gliomatous 
growth,  but  there  was  nothing  to  show  whether  the  eye 
shrank  from  inflammatory  changes  before  the  formation  of 
the  growth  or  from  the  presence  of  the  growth  itself. 


2.  Leuco-sarcoma  of  the  choroid. 
By  W.  C.  Kockliffe  (Hull, . 

Sarcoma  of  the  choroid  devoid  of  pigment,  is,  I  think, 
sufficiently  uncommon  to  justify  my  recording  the  following 
case,  the  interest  of  which  is  increased  by  the  opportunity 
I  had  of  watching  the  various  early  symptoms,  which  theo- 
retically are  readily  recognised,  but  (as  admitted  by  many 
experienced  ophthalmic  surgeons)  practically  frequently 
undetected,  and  the  utility  of  these  notes  will  become  appa- 
rent, when  it  is  seen  (as  I  trust  it  will  be  with  my  patient 
in  a  few  years)  that  by  early  recognition  and  prompt  surgical 
interference  lives  can  be  saved  even  from  this  most  malig- 
nant disease. 

S.  P.  H — ,  ast.  42,  a  bank  manager,  consulted  me  on  July 
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19th,  1895,  complaining  of  defective  vision  of  his  Lefl 
He  stated  that  about  the  end  of  September,  1894,  "  he 
fancied  he  saw  black  specks  floating  before  his  eyes,  but 
they  caused  little  or  no  inconvenience,"  and  it  was  not 
until  June,  1895,  that  he  discovered  the  vision  of  his  left 
eye  was  defective,  and  that  he  read  best  when  he  held  print 
at  an  angle  of  45°  before  his  eyes,  or  better  when  he  entirely 
covered  the  left  eye. 

His  family  history  was  good.  No  syphilis,  rheumatism, 
gout,  cardiac  disease,  kidney  affection,  or  cancer. 

He  is  a  well-built,  powerful  athlete,  with  fair  complexion 
and  blue  eves,  and  has  always  enjoyed  the  best  of  health. 
There  is,  however,  a  history  of  falling  backwards  on  to  his 
head  out  of  a  dog-cart  some  four  years  ago,  and  al though 
stunned  at  the  time,  this  was  followed  by  no  other  sym- 
ptoms. 

R.  V.  w.  -  1  D.  f,  reads  1.  L.  V.  w.  +  1  D.  -3%,  reads 
4.  T.  n.  Pupils  natural.  Field  normal.  No  scotoma. 
Colour  sense  good.  Fundus  normal.  I  reserved  my  dia- 
gnosis ;  but  being  a  heavy  smoker,  and  admitting  in  his 
business  he  had  lately  had  difficulty  in  distinguishing  gold 
from  silver,  I  stopped  his  tobacco  and  ordered  him  phos- 
phoric acid  and  strychnine  and  gtt.  atrop. 

July  22nd. — Under  atropine,  retinoscopy — 

R.  E.  — '—  +1  L.  E.  — !—  +  2 


August  9th. —  <  T  ' 
(L. 


+  1  +1-5 

No  change  in  fundus  to  be  detected. 
V.  same. 

V.  -b%  (?).      Reads  10  slantingly. 
Note. — Fundus   presents   no    abnormality.       Diagnosis  ? 
Ordered  Pot.  Iod.  and  Hg. 

September   23rd,  i.  e.  three   months  since  first  noticing 
defect  of  vision,  and  two  months  since  first  visit  to  me. — 

SR.  V.  same. 
L.  V.,  counts  fingers  at  2'. 
Field   defective   above.      T.    n.      Pupil    sluggish.      Under 
atropine,  retina  appears  loose  round  and  below  Y.  S. 
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October 


_    ,         (  K.  V.  same. 
2nd. —  < 


L.  V.,  counts  fingers  at  18"  in  lower 

quadrant  only. 
Marked  detachment  of  retina,  with  denned  margin  ex- 
tending from  above  Y.  S.  downwards  almost  to  periphery 

of  fundus   and    nearly  up    to  0.  D.      Doubtful    proptosis. 
Eye  movements   free  in  every  direction.      No  tender1 
pulsation,    bruit,   fluctuation,    or   growth    to    be   felt.      No 
choroidal    vessels    to    be    detected    beneath    detachment. 
T.  n.      Xo  tremulonsness  of  iris.      No  glandular  infiltration. 

Hesitating  between  solid  growth  and  simple  detachment, 
I  suggested  further  opinion,  with  the  remark  that  pro- 
bably excision  would  be  advised. 

14th  twelve  days  later). — He  saw  Mr.  Nettleship  and 
afterwards  Mr.  Critchett,  both  of  whom  diagnosed  tumour 
of  the  choroid  and  advised  immediate  excision. 

18th. — He  saw  me  again.  The  growth  had  then  spread 
(during  the  fortnight's  interval)  completely  up  to  and  over- 
lapping the  O.  D. ;  and  choroidal  vessels,  as  pointed  out  by 
Mr.  Nettleship,  were  distinctly  visible  beneath  the  detached 
retina. 

On  October  21st,  that  is,  about  four  months  since  the 
patient  first  noticed  any  defect  of  vision  of  any  consequence, 
I  excised  the  eye  and  immediately  forwarded  it  in  formol  to 
Mr.  Devereux  Marshall,  who  kindly  mounted  the  specimen, 
made  microscopical  slides,  and  reported  :  "  The  tumour  is  a 
round-celled  sarcoma  devoid  of  pigment,  originating  in  the 
deeper  layers  of  the  choroid  to  the  outer  side  of  the  optic 
nerve.  It  measures  13  mm.  in  its  longest  diameter,  and 
-i  mm.  thick." 

In  the  Eoyal  London  Ophthalmic  Hospital  '  Eeports  }  I 
find  recorded  seven  cases  of  this  disease. 

1.  The  late  Sir  "W.Bowman  described  *  a  medullar}-  cancer, 
probably  originating  in  the  choroid,  which  perforated  the 
anterior  and  posterior  axes   of    the    globe,    in   a   child    of 

*  Vol.  iii,  p.  282. 
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twenty  months,  and  ended  fatally  in  a  month.  Prom  tin- 
description  of  the  examination  of  the  tumour,  it  seems  not 
improbable  this  was  a  leuco-sarcoma. 

2.  Sir  W.  Bowman  again  described*  another  case, 
probably  leuco-sarcoma,  in  a  female  aet.  32,  originating 
in  the  choroid  near  the  disc  ;  the  eye  was  in  the  glau- 
comatous stage  when  removed,  and  when  the  patient  was 
last  seen,  a  year  after  the  excision,  he  suspected  internal 
cancer. 

3.  Mr.  Hutchinson  records  t  a  leuco-sarc  ma  in  a  dark- 
complexioned  woman  set.  46,  removed  in  the  glaucomatous 
stage,  but  there  is  no  note  as  to  future  progress.  This 
case  is  interesting  as  illustrating  the  difficulty  in  early 
diagnosis,  viz.  six  weeks  after  first  noticing  she  could 
not  see  with  the  right  eye.  On  examination  detachment  and 
nothing  else  suggesting  new  growth  was  noted,  and  it  was 
not  until  the  glaucomatous  symptoms  supervened  six  months 
later,  and  the  eye  was  excised,  that  the  tumour  was  dis- 
covered. 

4.  The  Curator's  report  j  contains  a  case  of  leuco-sarcoma 
originating  near  the  optic  disc  in  a  man  set.  54,  which  was 
removed  in  a  glaucomatous  condition.  This  patient  living 
in  my  own  town  I  have  tried  to  trace  him,  but  failed,  it 
being  twenty  years  since  the  operation. 

5.  Mr.  Nettleship  records^  a  white  sarcoma  of  the  choroid 
in  a  girl  of  12,  with  grey  blue  iris.  The  tumour  occupied 
the  lower  and  outer  quadrant.  There  is  no  note  as  to 
future  progress. 

6.  Mr.  Nettleship  also  records1[  the  case  of  an  old  man 
set.  78  (previously  reported  in  vol.  vii),  in  which  an  un- 
pigmented  sarcoma  (probably  of  the  choroid)  originated  in 
an  eye  blind  and  shrunken  many  years.  The  tumour  was 
composed  of  spindle  cells,  and  the  patient  died  two  years 
later  from  pneumonia,  and  was  believed  to  have  had  no 
signs  of  malignant  disease. 

*  Vol.  iv,  p.  82.  t  Vol.  v,  p.  90. 

X  Vol.  vii,  p.  618.  §  Vol.  viii,  p.  267. 

f  Vol.  ix,  p.  44. 
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Mr.  Collins  in  the  last  issue  of  the  Descriptive  Cata- 
logue of  the  Eoyal  London  Ophthalmic  Hospital  Museum, 

alludes  to  two  cases. 

I  gather  from  the   above    that  leuco-sarcomata  of  the 

choroid  usually  originate  from  the  deeper  layers  of  the 
choroid,  at  the  posterior  pole  of  the  eye,  that  they  are  not 
easily  diagnosed  in  their  earlier  stage,  and  although  the 
adult  age  seems  to  be  the  most  common,  as  in  other  sarco- 
mata, it  may  vary  from  twenty  months  to  seventy  year.-, 
and  that  their  development  is  rapid. 

Fuchs  has  pointed  out  that  leuco-sarcoma  occurs  in  pro- 
portion of  one  to  nine  in  sarcomata  of  the  eyeball  ;  Mr. 
Marshall  states  about  three  in  every  100  cases  in  his 
estimate.      My  own  observation  is  one  in  eight. 

When  we  remember  that  uveal  sarcoma  is  estimated  to 
occur,  according  to  Hill  Griffiths,  one  in  2218,  Fuchs,  one 
in  1500  cases,  and  that  possibly  some  3  per  cent,  only  of 
these  are  unpigmented,  the  rarity  of  such  cases  becomes 
apparent.     My  own  statistics  corroborate  Fuchs'  estimate. 

Tumours  of  the  uvea  are  said  to  occur  equally  in  both 
sexes,  but  with  two  exceptions  all  my  eight  cases  have  been 
males. 

The  cause  has  never  been  clearly  demonstrated,  but 
without  doubt  some  have  been  associated  with  injury,  and 
it  will  be  remembered  my  patient  had  a  fall. 

The  prognosis  is  always  bad,  but  Fuchs  states  that  heal 
recurrence  is  rare,  if  ever,  when  the  tumour  is  removed  in 
the  first  stage.  Whereas  metastasis  occurs  with  equal  fre- 
quency whether  the  eye  is  removed  in  the  first  or  any 
other  of  the  recognised  four  stages. 

All  my  previous  cases  of  pigmented  sarcoma  of  the 
choroid  have  died  in  a  few  years.  I  hope,  however,  that 
by  early  excision  this  case  will  prove  the  exception. 

{June  Uth,  1896.) 

The  President  surmised  that  it  must  have  been  specially 

difficult  to  diagnose  a  very  early  case  of  the  kind,  first, 
because  the  growth  had   a    wide  base  and  no  great  thick- 
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ness,  and  secondly ,  it  had  no  colour.  Thai  particular 
combination  of  qualities  was  not  very  common,  bul  ii 
accentuated  the  importance  of  estimating  the  difference  in 
refraction  whenever  there  was  a  difference  between  tin- 
two  eyes,  especially  where  there  was  a  detect  of  sighl 
without  apparent  change. 

Mr.  Marshall  said  he  had  found  on  further  investiga- 
tion  that  the  percentage  was  greater  than  be  had  suggested 
to  the  author.  Of  18  eases  lie  had  examined  there  were 
14  in  which  the  sarcoma  was  pigmented,  and  4  in  which 
the  tumour  was  unpigmented.  He  had  found  that  of  99 
cases  contained  in  the  '  Ophthalmic  Hospital  Reports,'  in 
which  the  nature  of  the  tumour  was  stated,  that  there  were 
only  11  non-pigmented  as  against  88  of  the  pigmented. 
In  the  121  cases  there  were  12 "81  per  cent,  non-pigmented, 
and  87*18  per  cent,  pigmented. 

Mr.  John  Griffith  said  he  had  examined  about  thirty- 
five  sarcomata  of  the  choroid  and  ciliary  body,  and  he  had 
alighted  upon  eight  of  leuco-sarcoma.  In  the  majority  of 
these  he  had  found  a  few  pigmented  cells,  indeed  he  had 
never  come  across  a  single  sarcoma  in  an  adult  which  did  not 
contain  a  few  pigment  cells.  In  sarcomata  of  the  choroid 
growing  in  infant  life  no  pigment  cells  were  found.  He 
was  inclined  to  differ  from  the  author  in  one  point,  for  it 
seemed  more  probable  that  leuco-sarcoma  originated  in  the 
chorio-capillaris  layer  where  there  were  no  pigmented  cells 
instead  of  in  the  deeper  layers  where  spindle  cells  con- 
taining pigment  were  met  with.  In  leuco-sarcoma  the 
cells  are  invariably  round,  while  in  melano-sarcoma  they 
were  more  often  spindle  shaped. 

Dr.  Rockliffe,  in  his  reply,  observed  that  Mr.  Marshall's 
amended  statistics  agreed  with  what  he  had  said  as  to 
having  found  one  in  eight.  In  reference  to  Mr.  Griffith's 
remarks,  he  had  only  seen  one  case  of  unpigmented  sar- 
coma, the  others  having  been  gathered  from  the  literature 
on  the  subject.  But  in  the  case  reported  by  the  President 
there  were  certainly  spindle  cells. 
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3.   On  tension  in  cases  of  intrw-ocular  tumour. 
By  C.  Devereux  Marshall. 

As  the  question  of  the  intra-ocular  tension  of  eyes  con- 
taining new  growths  is  one  of  great  importance  from  a 
diagnostic  point  of  view,  and  it  is  also  one  in  which  some 
difference  of  opinion  exists,  I  thought  it  would  be  a  subject 
that  could  not  fail  to  be  of  interest  from  a  clinical  as  well 
as  from  a  pathological  aspect. 

Most  people  have  a  fairly  clear  view  of  the  pathological 
conditions  present  in  cases  of  primary  glaucoma,  and  the 
causes  of  the  increased  tension  here  have  been  ably  ex- 
pounded by  many  investigators. 

But  with  regard  to  the  increased  or  diminished  tension 
in  eyes  containing  neoplasms,  and  the  events  which  cause 
them  to  assume  one  or  other  condition,  by  no  means  the 
same  unanimity  of  opinion  exists. 

With  a  view  of  further  elucidating  the  facts  met  with 
under  these  circumstances  I  have  taken  one  hundred 
cases  in  which  eyes  have  been  excised  for  malignant  dis- 
ease both  of  the  choroid  and  also  of  the  retina,  and  have 
carefully  compared  their  pathological  state  with  the  con- 
dition they  presented  before  excision.  Inasmuch  as  it 
is  extremely  difficult,  at  least  without  the  aid  of  a  tono- 
meter, to  appreciate  small  variations  in  the  tension  after 
removal,  I  have  in  practically  all  cases  recorded  this  con- 
dition from  the  notes  which  were  taken  before  the  eyes 
were  excised,  and  in  this  way,  as  a  rule,  there  is  a  healthy 
eye  to  guide  the  observer  in  coming  to  a  right  estimate. 
Besides  this,  during  the  operation  of  excision  the  eye  is 
liable  to  injuries  of  various  sorts  which  may  produce  a 
different  state  of  tension  after,  to  what  it  was  before  ;  this 
i-  especially  liable  to  take  place  during  the  excision  of 
children's  eyes  for  glioma  where  the  orbital  margin  is 
small    and   the    globe   is   perhaps    considerably    enlarged, 
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and  pressure  lias  to  be  exerted  after  the  muscles  have 
been  divided  before  it  can  be  made  to  come  forward. 

The  general  opinion  held,  and  usually  taught  is,  that 
if  in  a  case  of  suspected  tumour  with  a  detached  retina 
the  tension  be  increased,  the  probability  is  that  one 
exists  ;  and  conversely  if  detachment  exists  and  the  tension 
is  diminished,  or  at  any  rate  is  not  perceptibly  increased, 
this  is  in  favour  of  a  simple  detachment  not  due  to 
a  new  growth.  These  two  broad  rules  are  correct  in 
a  considerable  number  of  cases,  but  every  one  must,  I 
doubt  not,  have  seen  cases  in  which  although  the  intra- 
ocular tension  was  normal  or  even  minus,  yet  the  eye 
has  afterwards  been  found  to  contain  a  tumour.  The 
pathological  examination  of  eyes  which  are  excised  for 
neoplasms  is  of  special  interest,  for  there  are  frequently 
symptoms  observed  clinically,  which  can  only  be  explained 
by  careful  investigation  afterwards.  Perhaps  one  of  the 
most  important  of  these  is  the  glaucomatous  condition  that 
may  or  may  not  supervene  during  the  development  and 
growth  of  an  intra-ocular  tumour,  and  inasmuch  as  this  is 
sometimes  one  of  the  most  important  symptoms,  if  not  the 
most  important,  upon  which  to  base  our  diagnosis,  it  is 
certainly  deserving-  of  our  fullest  attention  so  that,  if 
possible,  we  may  be  the  better  able  to  make  sure  of  our 
diagnosis  before  the  globe  is  removed,  and  also  may  not 
allow  an  eye  to  remain  which  may  contain  a  malignant 
growth,  thus  Aery  likely  ruining  any  chance  that  the 
patient  has  in  an  early  stage  of  the  disease,  of  getting 
entirely  cured  of  such  a  terrible  complaint. 

In  order  to  classify  the  different  varieties  of  cases  in- 
cluded in  this  list,  I  have  subdivided  them  into  three  groups : 

A.  Eyes  containing  sarcomata  affecting  the  choroid  only. 

B.  Eyes  containing  sarcomata  involving  the  ciliary 
region. 

C.  Eyes  containing"  gliomata  of  the  retina. 

Series  A.*  In  the  first  group,  including  all  cases  of 
sarcomata  of  the  choroid  which  are  situated  further  back 
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than  the  ciliary  body,  there  are  53  cases,  and  the  condition 
of  the  tension  of  the  eyes  is  as  follows  : 

Increased  tension       .  .      36,  or  67'92  per  cent. 

Normal  tension  .  .      16,  or  30*18        „ 

?  Diminished  tension   .  .         1,  or     1*88        „ 

On  microscopically  examining  sections  of  the  eyes  con- 
tained in  this  group,  we  find  that  of  the  thirty->ix 
casus  in  which  the  tension  is  increased,  twenty-seven  of 
them  have  the  angle  of  the  anterior  chamber  closed.*  In 
seven  the  anterior  chamber  is  shallow  and  the  angle  is 
restricted,  and  in  the  remaining  two,  in  which  I  was  unable 
to  find  the  sections,  the  condition  of  the  angle  is  not  stated  in 
the  report.  In  not  one  case  was  the  chamber  deep,  with  the 
angle  widely  open.  The  tension  varied  from  full  to  +  3. 
As  a  contrast  to  this,  let  us  for  a  moment  look  to  those 
cases  of  sarcomata  of  the  choroid  in  which  the  tension  is 
normal.  Of  the  sixteen*  included  in  this  group,  the  angle 
was  found  to  be  open  in  twelve.  The  anterior  chamber 
was  shallow  in  three  cases  and  the  angle  narrowed  in  two 
of  them,  and  in  one  case  the  condition  of  the  chamber  is 
not  noted.  In  one  case  the  tension  noted  before  excision 
was  ?  minus,  and  in  this  the  angle  of  the  anterior  chamber 
was  open. 

Series  B.t  Of  the  cases  in  this  class  which  are  composed 
of  those  eyes  containing  sarcomata  which  either  originate 
in,  or  secondarily  involve  the  iris  or  ciliary  body,  we  find 
that  a  somewhat  different  condition  of  tension  exists. 

Of  the  twentv-eio-ht  cases  included  under  this  heading 
we  have — 

Increased  tension  in      .  .10,  or  35'71  per  cent. 

Normal  tension  in  .  .      14,  or  50  „ 

Diminished  tension  in   .  .        4,  or  14-2>  „ 

On  examining  the  sections  we  find  that  of  the  ten  cases  J 
in  which  the  tension  is  above  normal  the  angle  of  the 
anterior    chamber  is    closed   in   six.      In   two    it    is    much 
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narrowed.  In  one  it  is  quite  closed  ;it  one  pari  bill  open 
at  another,  and  in  one  case  it  is  noted  as  being  open  on 
both  sides. 

Exactly  half  the  cases  included  in  this  series  nave 
normal  tension,  and  of  these  there  are  fourteen,  and  the 
condition  of  things  in  the  anterior  chamber  is  as  follows  : — 
In  ten*  the  angle  is  open;  in  one  the  angle  is  narrowed 
but  open  ;  in  two  the  angle  is  closed  ;  in  one  the  condition 
is  not  stated. 

There  are  four  cases  *  still  in  which  the  tension  is  below 
normal,  and  of  these  the  angle  was  open  in  two  ;  in  one 
the  angle  was  closed  on  one  side  and  doubtful  on  the  other, 
and  in  the  remaining  case  the  growth  had  so  invaded  the 
ciliary  region  that  in  all  probability  there  was  a  ready 
exit  for  fluid  at  this  spot. 

Series  C  t  includes  nineteen  cases  of  gliomata  of  the 
retina,  and  with  regard  to  the  intra-ocular  tension  the  con- 
dition is  as  follows  : 

The  tension  is  increased  in      .        7,  or  36"84  per  cent. 

The  tension  is  normal  in          .      10,  or  52'63         „ 

The  tension  is  diminished  in  .        2,  or  10*52         ,, 

Thns  it  will  be  seen  that  the  condition  of  things  here  i- 
much  the  same  as  in  sarcomata  affecting  the  ciliary  body. 

Of  these  seven  cases*  of  gliomata  in  which  the  intra- 
ocular tension  is  increased,  we  find  that  the  angle  is  closed 
in  three.  It  is  narrowed  but  not  closed  in  two.  It  is 
open  in  one,  and  in  one  the  condition  is  not  stated. 

Of  these  cases  J  in  which  the  tension  is  normal  the  con- 
dition of  the  anterior  chamber  is  as  follows  : — The  angle 
is  open  in  seven  ;  it  is  narrowed  but  still  open  in  one  ; 
in  one  there  was  no  anterior  chamber  and  the  globe  was 
nearly  full  of  growth ;  and  one  case  is  noted  as  having 
a  good  anterior  chamber  but  the  condition  of  the  angle  is 
not  stated. 

Of  the  two  cases  j  in  which  the  tension  was  diminished, 
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in  one  the  angle  was  open  and  in  the  other  the  globe  was 
shrinking  after  being  perforated. 

Now  it  will  at  once  be  seen  how  very  closely  the  tension 
corresponds  with  the  condition  of  the  angle  of  the  anterior 
chamber,  and  this  again  goes  to  prove  the  truth  of  the  gene- 
rally accepted  idea  that  the  spaces  of  Fontana  and  tin- 
canal  of  Schlemm  form  the  most  important  channel- 
exit  for  fluids  contained  within  the  globe,  and  that  when 
an  obstruction  exists  here,  and  no  artificial  exit  is  provided, 
a  glaucomatous  condition  results. 

This,  however,  is  not  the  main  reason  for  my  bring- 
ing the  subject  forward  this  evening  :  I  want  rather  to 
call  attention  to  the  fact  that  increased  intra-ocular  tension 
is  by  no  means  always  present  in  eyes  which  contain 
new  growths  ;  or  what  amounts  to  almost  the  same 
thing,  the  angle  of  the  anterior  chamber  is  not  invariably 
closed. 

With  regard  to  those  cases*  (A)  in  which  the  growth  was 
situated  in  the  choroid,  and  which  did  not  involve  the 
ciliary  body,  by  far  the  larger  proportion  had  increased 
tension  to  a  greater  or  less  extent,  and  every  one  of  them 
had  either  a  restricted  or  closed  angle.  And  among  the 
cases  with  normal  tension  there  was  not  one  closed  angle. 
and  but  three  in  which  the  angle  was  shallow,  all  the  rest 
showed  no  restriction  ;  so  that  whatever  the  pressure  may 
have  been  in  the  vitreous  chamber,  which  was  dependent 
upon  the  size  of  the  growth,  the  eye  was  able  to  com- 
pensate itself  by  the  increase  in  amount  of  fluid  which 
escaped  by  the  unrestricted  angle  of  the  anterior 
chamber. 

I  have  been  unable  to  find  a  single  case  of  undoubted 
diminished  intra-ocular  tension  in  an  eye  containing  a 
sarcoma  of  the  choroid  only. 

The  only  one  which  in  any  way  approached  it  was  a  case 
which  is  contained  in  the  collection  published  by  Messrs 
Lawford  and  Collins  in  vol.  xiii  of  the  '  Ophthalmic  Hospital 
Reports.'      The  tension  in  this  eye  which  was  noted  before 
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excision  was  ?  minus,  and    here   the   microscopic    sections 

showed  that  the  angle  was  open. 

In  the  second  class  of  cases*  (H),  in  which  the  growth 
invades  the  ciliary  body  or  originates  in  it,  there  is  as 
much  difference  in  their  clinical  as  there  is  in  their  ana- 
tomical aspects. 

The  tension  is,  as  a  whole,  on  an  altogether  lower  level. 
There  is  a  much  smaller  percentage  of  cases  showing  an 
increase  of  tension,  while  50  per  cent,  show  no  increase  of 
tension  above  the  normal,  and  in  14*28  per  cent,  the 
tension  was  distinctly  less  than  normal.  But  here,  how- 
ever, we  do  not  find  the  same  strict  adherence  to  rule  as 
we  do  in  the  cases  included  in  Class  A. 

Thus  in  those  cases  in  which  the  tension  is  above 
normal,  we  find  that  although  the  large  majority  have  their 
angle  closed,  yet  in  one  it  is  open,  and  in  another  ca->  it 
is  open  on  one  side  but  closed  on  the  other.  Again,  in 
those  cases  where  the  tension  is  normal, — which  include  the 
greater  number  in  this  group — we  find  that  there  are  two 
in  which  the  angle  is  closed ;  and  again  among  those  in 
which  the  tension  is  diminished,  in  one  of  them  the  angle 
is  closed  on  one  side  and  doubtful  on  the  other.  These 
exceptional  cases,  however,  rather  tend  to  prove  the  rule 
than  otherwise. 

Among  the  varied  functions  of  the  ciliary  body  one  of 
them  certainly  is  to  preside  over  the  nutrition  of  the  eyeball, 
and  this  can  be  judged  of  to  a  certain  extent  by  the  intra- 
ocular tension.  If  anything  seriously  impairs  its  func- 
tions, some  variation  in  the  tension  is  almost  certain  to 
occur ;  this  is  very  well  seen  in  most  cases  of  irido-cyclitis 
where  either  a  secondary  glaucoma  is  produced  or  else 
the  eye  becomes  soft,  and  almost  invariably  does  so  in  the 
later  stages  of  the  disease.  Xow  the  presence  of  a  sar- 
coma growing  in  it  or  from  it  must  seriously  affect  its 
physiological  functions,  and  much  will  depend  upon  the 
size  and  position  of  the  neoplasm  and  various  accidental 
circumstances  as   to    how  the  blood-supply  of  the    ciliary 
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body  is  kept  up.  Thus  at  a  certain  stage  when  the  growth 
is  small  and  actively  growing,  the  ciliary  body  will  receive 
a  larger  supply  of  blood  than  it  naturally  does,  and  its 
secretory  powers  may  be  more  active  than  normal ;  the 
growth  may  also  prevent  the  free  return  of  blood  through 
the  choroidal  veins.  Again,  at  a  later  stage,  when  the  ciliary 
body  is  becoming  more  or  less  destroyed  by  the  growth  of 
the  tumour,  and  the  abnormal  conditions  under  which  it  is 
placed,  all  its  functions  will  be  diminished  j  and  again,  if 
the  growth  comes  well  forward  it  is  quite  likely  to  open  up 
spaces  through  which  fluid  can  escape  from  the  anterior 
chamber,  although,  of  course,  under  certain  circumstances 
it  may  close  them.  These,  I  take  it,  are  the  most  likely 
explanations  for  the  few  cases  in  this  group  which  fail  to 
follow  the  rule,  but  it  is  difficult  to  actually  demonstrate 
them  by  histological  examination ;  but  still  the  fact  remains 
that  it  is  quite  possible  to  have  an  intra-ocular  growth  with 
diminished  intra-ocular  tension,  and  this  without  penetra- 
tion of  the  sclerotic  by  the  growth. 

The  third  class  of  cases'*  (C)  has  many  conditions  very 
different  to  those  in  Classes  A  and  B.  Here  we  are  deal- 
ing with  children  instead  of  adults ;  and  the  effect  of 
increased  tension  exercising  its  influence  on  the  soft 
and  elastic  tissues  of  youth  differs  materially  from  that 
condition  which  presents  itself  when  the  denser  structures 
of  adult  life  are  opposed  to  its  pressure.  However,  even 
in  these  we  find  some  interesting  features.  In  the  cases 
here  recorded  it  is  somewhat  curious  to  note  that  the  per- 
centages of  cases  with  the  three  different  degrees  of  tension 
bear  a  remarkable  similitude  with  those  included  in  Class  B, 
in  which  sarcomata  affect  the  ciliary  body.  Out  of  the  nine- 
teen cases,  f  rather  more  than  half  have  normal  tension,  and 
of  the  remainder  seven  were  found  to  have  increased,  and 
two  diminished  tension.  Of  those  in  which  the  tension  was 
increased,  we  find  that  the  angle  of  the  anterior  chamber 
is  either  closed  or  much  narrowed  in  all  but  one,  and  here 
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the  angle  is  noted  ;is  being  open  ;  but  it  is  quite  possible 
that  during  life  the  anterior  chamber  may  have  been 
rendered  so  shallow  that  a  free  passage  for  the  exit  of 
fluid  did  not  exist,  and  on  account  of  the  lens  and  in- 
falling  back  after  removal,  in  the  absence  of  any  strong 
adhesion  between  the  two,  the  natural  condition  was  not 
seen  when  examined  subsequently. 

Of  those  cases  in  which  the  tension  was  normal,  eight 
out  of  ten  had  the  angle  open.  In  one  of  the  two  remaining 
the  globe  was  practically  full  of  growth,  and  there  was  no 
anterior  chamber,  while  the  other  case  is  noted  only  as 
having  a  good  anterior  chamber,  but  the  condition  of  the 
angle  is  not  stated. 

Only  two  of  these  cases  had  diminished  tension  ;  in  one 
the  globe  was  shrinking  in  spite  of  a  glioma  being  present 
within  the  eye,  but  the  cornea  showed  evidence  of  a  pre- 
vious perforation.  In  the  other  case  a  flocculent  mass  half 
filled  the  globe,  and  the  anterior  chamber  was  shalloAv. 

In  conclusion,  we  may  briefly  summarise  the  points 
which  are  shown  by  these  cases. 

(1)  The  size  of  the  tumour  has  but  little  to  do  directly 
with  the  tension  of  the  eye  containing  it,  until  the  point  is 
reached  when  it  practically  fills  the  globe,  or  else  perfo- 
rates it.  When  this  latter  occurs  the  rupture  is  in  the 
position  where  normally  vessels  enter  or  leave  the  eye. 

(2)  The  cause  of  the  increased  tension  is  the  same  here 
as  it  is  in  other  forms  of  glaucoma,  viz.  the  closure,  or 
diminished  size  of  the  angle  of  the  anterior  chamber. 

(3)  It  is  far  more  frequent  to  find  the  angle  closed  in 
sarcomata  of  the  choroid  only,  than  when  the  growth  is 
farther  forward,  and  the  ciliary  body  and  iris  are  affected. 

(4)  Diminished  tension  by  no  means  uncommonly  occurs 
when  the  ciliary  body  is  involved,  but  I  have  been  unable 
to  find  an  undoubted  case  in  which  the  tension  has  been 
reduced  when  the  choroid  only  is  affected. 

(5)  A  majority  of  the  cases  of  sarcomata  affecting  the 
ciliary  body  have  no  increase  of  tension ;  of  these,  a  few 
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have  minus  tension,   and  a  far   larger   number   show  no 
alteration  from  the  normal. 

(6)  Most  cases  of  gliomata  have  normal  tension,  a  few 
are  met  having  diminished  tension,  and  the  rest  have  an 
increase  of  tension,  their  anatomical  conditions  following 
the  rule  previously  mentioned. 

(7)  Many  cases  doubtless  exist  in  which  the  tension 
varies  in  different  stages  of  the  disease. 

(8)  In  all  cases  the  tension  bears  a  direct  relation  to  the 
size  and  condition  of  the  angle  of  the  anterior  chamber, 
and  when  inflammatory  changes  occur  it  depends  also  upon 
the  plastic  or  serous  nature  of  the  fluid  contained  in  the 
chamber. 

Table  I. 

A.  Eyes  containing  Sarcomata  of  the  Choroid  not  involving 

the  Ciliary  Body. 
(i)  Increased  tension     .  .  36,  or  67*92  per  cent, 

(ii)  Normal  tension        .  .   16,  or  30"  18        „ 

(iii)  ?  Diminished  tension         .     1,  or    1*88        „ 

53 

B.  Eyes  containing  Sarcomata  in  tvhich  the  Ciliary  Body 

is  affected. 

(i)  Increased  tension     .  .  10,  or  35' 71  per  cent, 

(ii)  Normal  tension        .  .  14,  or  50  ,, 

(iii)   Diminished  tension .  .     4,  or  14'28        „ 

28 

C.  Eyes  containing  Gliomata. 

(i)  Increased  tension     .  .     7,  or  36*84  per  cent, 

(ii)  Normal  tension        .  .   10,  or  52*63        „ 

(iii)  Diminished  tension .  .     2,  or  10*52        „ 

19 
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Cases  in  A  (i) . — 13,  15,  17,  25,  31—33,  40,  45,46—48, 

51,  53,  54,  57,  59,  61—64,  67,  76,  78,  79,  80,  83,  85—87, 

89,  91,  92,  95,  99,  100. 

Cases  in  A  (ii).— 1,  14,  16,  18,  34,  35,  55,  56,  58,  60, 
65,  66,  70,  74,  96,  97. 
Case  in  A  (iii). — 69. 

Cases  in  B  (i).— 2,  3,  5,  26,  49,  68,  71,  84,  88,  93. 
Cases  in  B  (ii).— 7,  9,  10,  36,  50,  52,  72,  73,  75,  81,  82, 

90,  94,  98. 

Cases  in  B  (iii).— 4,  8,  27,  77. 
Cases  in  C  (i).— 11,  12,  20,  21,  41,  42,  44. 
Cases  in  C  (ii).— 6,  19,  22—24,  28—30,  38,  39. 
Cases  in  C  (iii).— 37,  43. 


Table  II. 

Cases  of  Sarcoma  of  the  Choroid,  and  the  Condition  of  the 
Angle  of  the  Anterior  Chamber  of  those  with  Increased 

Tension. 

The  following  have  the  angle  closed  : — Nos.  13,  15,  17, 
31,  33,  40,  45,  48,  54,  61—64,  67,  76,  78—80,  83,  85,  86, 
89,  91,  92,  95,  99,  100. 

The  following  have  the  anterior  chamber  shallow  and 
the  angle  restricted  : — Nos.  32,  46,  47,  51,  57,  59,  87. 

In  the  following  the  condition  of  the  angle  is  not  stated  : 
—Nos.  25,  53. 

Cases  of  Sarcoma  of  the  Choroid,  and  the  Condition  of  the 
Angle  of  the  Anterior  Chamber  of  those  with  Normal 
Tension. 

The  following  have  the  angle  open  : — Nos.  1,  18,  34,  35, 
55,  56,  58,  60,  66,  70,  96,  97. 

The  following  have  a  shallow  anterior  chamber,  and  a 
narrow  angle : — Nos.  16,  65.  No.  74  has  a  shallow 
chamber,  but  the  condition  of  the  angle  is  not  stated. 
Not  stated,  No.  14.  In  No.  69,  T  =  ?  - .  Angle  of  ante- 
rior chamber  is  open. 
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Table  III. 

Cases  of  Sarcoma  originating  in  or  invading  the  Ciliary 
Body,  icith  Increased  Tension,  and  the  Condition  of  the 
Angle  of  the  Anterior  Chamber. 

The  following  have  the  angle  closed  : — Nos.  3,  5,  49, 
84,  88,  93. 

The  following  has  the  angle  closed  on  one  side  and  open 
on  the  other  : — No.  2. 

The  following  have  the  angle  narrowed  : — Nos.  26,  68. 

The  following  has  the  angle  open  : — No.  71. 

Cases  of  Sarcoma  involving  the  Ciliary  Body,  with  Normal 

Tension. 

The  following  have  the  angle  open  : — Nos.  7,  10,  36,  50, 
72,  73,  75,  81,  90,  94. 

The  following  has  the  angle  narrowed  but  open  : — No. 
52. 

The  following  have  the  angle  closed  : — Nos.  82,  98. 

The  following  is  not  stated  : — No.  9. 

Cases  of  Sarcoma  involving   the  Ciliary  Body  with   Minus 

Tension. 

The  following  have  the  angle  open  : — Nos.  4,  27. 

The  following  has  its  angle  closed  on  one  side,  and 
doubtful  on  the  other  : — No.  8. 

The  following  has  the  ciliary  body  destroyed ;  the  con- 
dition of  the  angle  is  doubtful : — No.  77. 


Table  IV. 

Cases  of  Glioma  of  the  Retina  showing  the  Condition  of  the 
Angle  of  the  Anterior  Chamber,  the  Tension  being  In- 
creased. 

The  following  have  the  angle  closed  : — Nos.  12,  20,  41. 
The  following  have  the  angle  narrowed  : — Nos.  42,  44. 
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rPhe  following  has  its  angle  open  : — No.  11. 
The  following  is  not  stated  : — No.  21. 

Cases  of  Glioma  with  Normal  Tension. 

The  following  have  the  angle  open  : — Nos.  6,  19,  22,  23, 
24,  30,  39. 

The  following  has  its  angle  narrowed  but  not  closed  : — 
No.  29. 

The  following  has  no  anterior  chamber,  but  the  globe  is 
nearly  full  of  growth  : — No.  28. 

The  following  is  not  stated  : — No.  38. 

Cases  of  Glioma  with  Minus  Tension. 

The  following  has  its  angle  open  : — No.  27. 
The   following   is   a  shrinking    globe    with  signs  of  old 
perforation  of  the  cornea  : — No.  43. 

{July  3rd,  1896.) 
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VIII.  DISEASES    OF    THE    ORBIT. 

1.   Cyst  of  the  orbit. 
By  W.  E.  Cant  (Jerusalem). 

A  Syrian  man  ast.  about  24,  from  Mersina,  was  admitted 
into  the  British  Ophthalmic  Hospital,  Palestine,  for 
proptosis. 

He  stated  that  the  eye  had  been  protruding  as  at  present 
since  he  was  a  little  boy,  and  that  no  operation  had  been 
done  for  it. 

The  left  eye  was  affected  with  very  considerable  prop- 
tusis,  the  globe  being  protruded  downwards  and  inwards, 
squinting  in  that  direction,  and  depressing  the  lower  lid  a 
good  deal. 

The  globe  moved  consentaneously  with  its  fellow,  but 
not  quite  so  freely.      V.=  ^,  but  with  +  2  D.  =  y^-. 

There  was  no  pain,  nor,  it  was  stated,  had  there  been 
any.  The  lower  lid  was  considerably  depressed,  and  the 
upper  lid  fell  proportionately  on  placing  the  finger  above 
the  globe,  on  account  of  the  latter  being  pushed  down  and 
forward.  There  was  a  marked  hollow  below  the  margin 
of  the  orbit ;  in  this  hollow,  in  its  outer  third,  a  firm  solid 
substance  could  be  felt  projecting  forward  immediately 
beneath  the  orbital  margin,  judged  by  its  position  and 
characters  to  be  the  laciymal  gland. 

On  looking  at  the  face  generally  there  was  a  striking 
appearance  of  fulness  immediately  behind  the  external 
angle  of  the  left  orbit  in  the  temporal  fossa  ;  on  touching  this 
rounded  even  swelling,  it  was  found  soft  and  yielding,  with 
an   elastic   recoil    sriying1    the    idea  of  a  rather  tense  liuid 
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swelling.      On  alternating  pressure  between  this  swelling 

and  the  solid  substance  felt  above  the  globe,  the  latter 
substance  was  made  to  advance  and  recede  ;  and  when  the 
patient  firmly  contracted  the  muscles,  elevating  the  lower 
jaw,  the  globe  projected  more  than  usual. 

From  these  symptoms  it  appeared  that  there  was  a  fluid 
tumour  occupying  both  orbit  and  temporal  fossa. 

Soon  after  admission  an  operation  was  done  with  the 
view  of  evacuating  and  draining  the  fluid  swelling. 

It  was  done  by  an  incision  made  along  the  upper  margin 
of  the  orbit  for  rather  more  than  its  outer  third  ;  by  dis- 
section the  solid  substance  was  exposed  and  found  to  be 
the  unaltered  lacrymal  gland ;  behind  and  below  this, 
another  swelling  could  be  felt  projecting  forward,  which  on 
pressing  the  temporal  swelling  bulged  further  forward  and 
felt  yielding  and  elastic  like  fluid.  The  wall  of  this  swel- 
ling was  caught  up  with  small  vulsellum  forceps  and  cut 
into,  the  incision  being  subsequently  enlarged  with  a  blunt- 
pointed  knife  ;  a  good  deal  of  rather  dark  yellowish-brown 
fluid  escaped,  nearly  clear  but  containing  some  fragments 
of  a  pearly  white  appearance,  apparently  without  any 
organised  structure,  and  friable.  The  fluid  was  not  minutely 
examined. 

On  putting  the  little  finger  into  the  cavity,  this  was 
found  to  be  large,  lying  next  the  roof  and  outer  wall  of 
the  orbit,  from  the  whole  of  which  the  contents  of  the 
orbit  had  been  separated  as  far  as  the  apex.  The  cyst 
was  clearly  defined,  and  lay  with  the  periosteum  of  the 
whole  roof  above  it  and  the  soft  contents  of  the  orbit 
below.  The  outer  wall  of  the  orbit  was  wanting,  having 
apparently  been  absorbed,  so  that  the  finger  could  be 
passed  behind  the  remaining  bony  outer  margin  into  the 
temporal  fossa,  and  made  to  project  forward  the  muscle 
and  skin  there.  The  walls  of  the  large  cavity  were  smooth 
and  clearly  defined  within. 

Immediately  on  evacuating  the  fluid,  the  globe  retreated 
nearly,  but  not  quite,  to  its  normal  position. 

A  piece  of  drainage-tube  of  medium  size  was  tied  into 
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the  orbital  cavity.  It  was  decided  to  do  nothing  more  at 
first  than  inject  antiseptic  solutions. 

After  two  months  it  was  found  that  the  orbital  cavity 
had  contracted  a  good  deal,  but  the  temporal  cavity 
remained  much  as  before.  A  counter-opening  was  then 
made  in  the  temporal  region  and  a  piece  of  tubing  put 
through  between  the  two  openings. 

After  another  two  months  the  tube  was  withdrawn  from 
the  orbital  opening,  and  kept  only  in  the  temporal. 

During  the  next  four  months,  the  drainage  being  less 
direct  and  free,  suppuration,  attended  with  blowing  up  of 
the  eye  occurred  for  the  first  time,  and  was  repeated  in 
two  or  three  subsequent  attacks,  each  attack  subsiding 
readily  on  clearing  the  obstruction  to  free  drainage.  The 
discharge,  which  before  was  scanty  and  clear,  now  continued 
to  be  purulent. 

It  was  thought  that  this  condition  would  prove  advan- 
tageous rather  than  not,  and  tend  to  bring  about  the 
obliteration  of  the  sac. 

About  this  time  the  orbital  wound  was  again  reopened, 
and  a  large  piece  of  drainage-tube  again  put  in  there. 
Free  communication  still  existed  between  the  two  portions 
of  the  sac,  but  the  orbital  portion  did  not  extend  back  to 
the  apex  as  before. 

After  a  while  the  temporal  opening  was  allowed  to  close, 
but  at  the  end  of  six  months,  fluid  injected  into  the  orbit 
still  entered  the  temporal  fossa  freely.  It  was  decided  to 
endeavour  to  obliterate  this  cavity  and  the  sinus  leading 
through  the  outer  wall  of  orbit  by  cutting  through  the 
bony  margin  of  the  orbit,  and  exposing  the  cavity ;  this 
was  accordingly  done,  and  the  deep  fistulous  tract  kept 
packed. 

The  effect  of  the  last  operation  was  to  obliterate  com- 
pletely the  temporal  sac,  and  the  opening  leading  through 
the  bone.  Still  the  orbital  cavity,  although  a  good  deal 
contracted,  remained. 

One  had  hitherto  refrained  from  using  any  very  active 
measures  within  the  orbit,  as  the  cavity  lay  immediately 
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next  to  the  tli in  orbital  roof,  and  extended  back  to  the  apex. 
As  treatment  had  been  going  on  for  ;i  great  number  of 
months  without  the  orbital  cavity  closing,  it   was  decided 

now  to  use  the  actual  cautery;  the  cavity  ha  vino-  mean- 
while contracted  so  much  as  to  be  not  much  more  than  a 
deep  sinus. 

A  small  ophthalmic  cautery  such  as  is  used  for  touching 
corneal  ulcers,  but  with  the  spike  cut  off,  was  introduced  at 
a  red  heat  on  several  occasions,  rapidly  so  as  to  reach  the 
deeper  parts,  at  intervals  of  about  ten  days  or  a  fortnight. 
This  was  successful  in  reducing  the  cavity  to  a  narrow- 
sinus  rather  more  than  half  an  inch  deep  and  just  large 
enough  to  hold  vulcanised  tube  of  the  smallest  size. 

The  skin  over  the  external  angle  of  the  orbit  had  a 
sunken  scar  where  the  sinus  had  been  obliterated.  The 
globe  of  the  eye  was  nearly  in  its  normal  position,  without 
squint,  and  moving  naturally. 

The  little  piece  of  tubing  was  removed,  and  when  seen 
three  months  later  there  was  still  a  little  sinus  just  holding 
a  small  probe  about  half  an  inch  deep,  all  but  dry. 

Now  after  two  years  one  hears  there  has  been  no  further 
trouble,  and  the  cyst  is  no  doubt  obliterated. 

Cysts  of  the  orbit  appear  to  form  a  rather  uncommon 
group  of  cases,  sufficiently  so  to  warrant  their  being  re- 
ported, and  as  an  individual  case  this  possesses  a  special 
character  of  its  own,  in  its  peculiar  extension  through  the 
wall  of  the  orbit  into  the  temporal  fossa. 

About  eight  or  ten  cases  are  collected  and  reported  in 
De  Wecker  and  Landolt's  large  French  work,  but  this 
differs  from  all  of  them  in  the  point  mentioned. 

The  chief  matters  of  interest  about  these  cases  appear  to 
be  their  mode  of  origin,  and  the  best  method  of  successfully 
treating  them. 

One  naturally  suspects  a  parasitic  origin  in  such  a 
country  as  Syria,  where  parasitic  diseases  are  excessively 
common.  I  do  not  know  there  were  any  characteristics 
about  this  cyst  warranting  a  decided  opinion.  The  his- 
tory, if  any  attention  is  to  be  paid  to  such  a  thing  in  the 
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East,  and  the  fact  of  the  absorption  of  a  great  part  of  the 
outer  wall  of  the  orbit,  point  to  a  case  of  old  standing  and 
early  origin. 

The  question  of  the  treatment  of  such  cases  may  elicit 
some  practical  remarks  from  members.  It  will  be  noticed 
in  this  one  that  it  extended  over  an  inordinately  long  period  ; 
there  was  no  occasion  for  hurry  or  using  heroic  measures, 
since  the  patient  was  a  very  useful  man,  a  carpenter,  and 
spent  much  of  his  time  in  working  for  the  hospital,  where 
he  found  a  comfortable  home.  But  more  usually  a  quicker 
mode  of  procedure  might  be  imperative. 

A  very  important  question  at  once  occurs — how  far  one 
is  justified  in  resorting-  to  irritant  applications  of  one  kind 
or  another,  and  of  what  degree  of  severity,  in  the  upper 
part  of  the  orbital  cavity  next  to  its  roof,  with  a  view  to 
setting  up  inflammatory  and  suppurative  action  in  order  to 
obtain  obliteration  of  the  cyst  cavity.  Necrosis,  meningitis, 
and  pyaemia  occur  to  the  operator  as  the  possible  direct 
result  of  his  action. 

In  this  case  drainage  simply  was  resorted  to  with  the 
idea  of  giving  the  cavity  a  chance  of  contracting  as  much 
as  possible  of  its  own  accord.  Its  possessing  a  bony  wall 
for  the  upper  and  part  of  the  outer  boundaries  was  certainly- 
adverse  to  its  accomplishment.  The  accidental  occurrence 
of  suppuration  three  or  four  months  after  drainage  was 
established,  owing  to  blocking  of  the  tube,  prevented  one's 
knowing  how  far  contraction  would  have  occurred,  but  it 
was  certainly  not  an  unwelcome  change  in  the  feature  of 
the  case,  the  more  so  as  no  constitutional  symptoms  of 
importance  occurred,  and  the  unpleasant  local  ones  quickly 
subsided  on  the  re-establishment  of  free  drainage.  Serous 
previously,  the  discharge  continued  always  purulent  after- 
wards, but  quite  small  and  insignificant  in  quantity. 

Once  suppuration  had  occurred  there  appears  no  reason 
why  the  temporal  portion  of  the  cyst  should  not  have  been 
dealt  with  radically,  as  it  was,  but  at  an  earlier  period. 

The  cyst  cavity  in  the  orbit  shrank  gradually  of  its  own 
accord  until  it  had  contracted  to  a  deep  sinus  between  the 
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roof  and  the  soft  contents,  before  any  Irritant  remedies 
were  used,  but  at  the  expense  of  a  very  long  time;  the 
actual  cautery  was  at  last  used  in  the  way  mentioned  to 
obliterate  the  remaining  sinus,  which  appeared  to  make  no 
further  progress.  The  case  remains  at  the  present  time 
recovered,  no  doubt  permanently.  The  result  was  suffi- 
ciently good,  but  how  might  time  have  been  saved  without 
risk  ? 

(June  11th,  1896.) 

Dr.  Argyll  Robertson  observed  that  the  author  had  ex- 
pressed the  desire  to  have  some  experience  as  to  the  means 
of  treating  such  cases  of  cysts  of  the  orbit.  He  himself 
had  oniy  had  two  cases  of  cyst  of  the  orbit  pure  and 
simple,  and  upon  neither  of  these  cases  did  he  desire  to 
base  his  remarks.  He  referred  rather  to  dermoid  cysts 
which  sometimes  extended  into  the  orbit,  the  very  thin 
walls  of  which  might  be  attached  to  the  periosteum  and 
consequently  under  conditions  rendering  their  removal 
very  difficult,  as  a  result  of  which  they  were  very  apt  to 
recur,  occasionally  causing  the  surgeon  much  difficulty  and 
annoyance.  Some  twenty  years  ago  a  namesake  of  his 
practising  at  Singapore  had  suggested  to  him  a  method  of 
treatment  which  he  had  employed  with  the  best  results. 
This  treatment  consisted  in  making  an  incision  into  the 
cyst,  evacuating  its  contents  as  far  as  possible,  and  then 
introducing  a  minute  fragment  of  solid  lunar  caustic. 
That  set  up  suppurative  inflammation  of  a  moderately 
severe  type,  and  as  a  result  thereof  the  cyst  wall  sloughed 
and  became  extruded  through  the  opening.  He  could 
certify  from  his  personal  experience  that  this  took  place, 
and  he  therefore  thought  it  desirable  to  direct  the  atten- 
tion of  members  to  the  procedure. 
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2.   Sarcoma  (congenital?)  of  lacrimal  gland. 
By  Adolph  Bronx er  (Bradford). 
(Plate  II,  fig.  2.) 

Mrs.  ,  9st.  52,  has  noticed  a  swelling  over  left  eye 

ball  for  about  fourteen  months,  which  is  gradually  increasing 
in  size  ;  no  pain  or  diplopia,  or  epiphora. 

There  was  an  elongated  elastic  tumour  up  and  out  from 
eyeball,  projecting  slightly  over  the  orbit  ridge.  The  edge 
of  the  tumour  was  rounded  and  slightly  moveable. 

An  incision  was  made  below  the  upper  border  of  orbit  and 
the  tumour  removed  by  director  and  fingers.  The  wound 
healed  by  first  intention.  It  was  a  flattened,  elastic,  en- 
capsuled  tumour  about  the  size  of  a  large  walnut. 

The  Clinical  Research  Association  gives  the  following 
report  of  the  microscopical  examination  : 

"  The  tumour  is  a  round-celled  sarcoma  traversed  by  a 
few  connective-tissue  strands.  In  these  strands  there  are 
the  remnants  of  glandular  tissue,  chiefly  in  the  form  of 
ducts  lined  with  cubical  epithelium.  Was  this  tumour 
congenital  ?  It  bears  a  close  resemblance  to  some  of  the 
congenital  sarcomata  of  the  kidney." 

(Card  specimen.      November  14th,  1895.) 

P.S. — No  recurrence.      October,  1896. 


3.  Sudden  onset  of  proptosis  of  one  eye,  with  swelling  of 
eyelids,  impaired  movements  of  globe,  and  blindness. 

By  R.  Marcus  Guxx. 

Ann  AV — ,  aet.  67,  married.  Sent  to  the  Eye  Depart- 
ment at  University  College  Hospital,  on  April  29th,  by 
Dr.  Pryse  (Rotherhithe) . 

The  right  eyeball  was  found  to  be  prominent,  and  some- 
vol.  xvi.  12 
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what  divergent,  its  conjunctiva  injected  and  (edematous; 
the  movements  of  this  globe  were  much  limited  in  all 
directions  •  pupil  dilated  and  fixed  ;  no  perception  of  lighl  ; 
normal  tension. 

She  gave  the  account  that  eight  weeks  previously  the 
right  side  of  her  face  became  suddenly  greatly  swollen, 
with  tight  closure  of  the  corresponding  eyelids,  so  that 
they  could  not  be  separated  even  by  force. 

It  was  considered  then  as  most  probably  a  case  of 
thrombosis  of  the  cavernous  sinus. 

The  left  eye  w.  +  7  D.  sph.  has  V.  =  f ;  good  field. 

Ophthalmoscopic  examination. — R.  eye  :  0.  D.  mis- 
shapen, and  apparently  elongated  horizontally.  It  is 
decided!}^  white  and  flat,  except  the  upper  and  lower 
edges,  which  show  a  soft  blurring.  The  retinal  arteries  are 
bright,  and  compress  the  veins  where  they  lie  over  them. 
The  veins  are  moderately  full.  L.  eye  :  O.  D.  of  good 
colour  ;  arteries  and  veins  as  in  right,  but  the  latter  not 
quite  so  full. 

There  is  no  bruit  audible  over  the  prominent  globe  or  in 
its  neighbourhood,  but  there  is  decided  pulsation  on  laying 
the  hand  gently  on  the  eyeball.  Examination  of  the  heart 
gives  accentuation  of  second  sound,  and  ?  roughness  of 
first  heard  at  apex.  The  temporal  arteries  are  rather 
tortuous.      Small  venules  of  face  dilated. 

On  testing*  the  ocular  movements  more  accurately,  the 
downward  and  the  outward  excursions  were  found  to  be 
fairly  good,  but  by  no  means  normal ;  there  was  no  power 
of  moving  the  eye  in  other  directions.  There  seems  to  be 
ptosis,  but  it  is  difficult  to  judge  on  account  of  the  proptosis. 
The  corneal  sensibility  is  certainly  diminished,  but  there  is 
no  other  evidence  of  affection  of  the  fifth  nerve. 

On  May  5th  (two  days  ago)  Dr.  Pryse  writes  concern- 
ing the  onset  of  the  affection  as  follows  :  "  Up  to  the  day 
that  the  haemorrhage  took  place,  the  patient  was  in  her 
usual  health,  as  I  was  able  to  judge,  being  in  daily  attend- 
ance on  her  husband.  About  mid-day,  Mrs.  W —  was 
taken  with  severe  pain  in  the  head,  over  the  right   side. 
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She  then  noticed  that  her  right  eyelids  were  swollen,  so 
that  she  could  not  separate  them.  It  appears  that  she 
called  out  with  the  pain,  80  her  friends  run  to  her  and 
assisted  her  to  a  chair.  She  was  then  seized  with  violent 
retching,  which  of  course  increased  the  haemorrhage. 
When  I  arrived  about  half  an  hour  after  the  occurrence, 
the  right  eyelids  were  quite  closed  and  could  not  be  sepa- 
rated. The  lids  and  cheek  down  to  the  angle  of  the 
mouth  became  discoloured,  across  the  bridge  of  the  nose 
too,  and  the  lids  of  the  left  eye.  I  kept  the  patient  in 
bed  absolutely  quiet,  and  applied  ice  with  lead  lotion  and 
opium,  as  the  pain  was  persistent ;  internally  I  gave  bro- 
mide. A  little  blood  oozed  from  between  the  right  lids  on 
to  the  cheek.  As  the  blood  became  absorbed,  I  noticed 
the  eyeball  protruded  a  great  deal  in  comparison  with  the 
left.  There  has  been  no  sight  in  the  right  eye  since  the 
attack,  although  she  imagined  at  first  that  she  could  see, 
but  I  found  that  she  was  using  her  left.  The  eye  does  not 
appear  to  protrude  as  much  now  as  it  did." 

Subsequent  history. — July  8th. — The  condition  remains 
much  as  on  her  first  appearance  at  hospital.  Pupil  dilated. 
T.  n.  Corneal  sensibility  much  impaired,  but  not  quite 
absent.  Eyeball  moves  outwards  well ;  downwards  fairly 
well  ;  upwards  very  slightly,  but  not  inwards  beyond  the 
middle  line.  The  O.  D.  looks  larger  than  before,  and  has 
now  clear  margins  everywhere  ;  it  is  still  oval  horizontally, 
tailed  off  remarkably  to  nasal  end  of  oval.  Arterial  pulse 
on  0.  D.  easily  evoked  by  pressure. 

Remarks. — The  provisional  diagnosis  first  made  (throm- 
bosis of  cavernous  sinus)  does  not  agree  with  the  full  history 
afterwards  obtained,  and  does  not  account  for  all  the  sym- 
ptoms. There  seems  to  be  no  doubt  as  to  the  absolute 
suddenness  of  the  proptosis  and  engorgement  of  eyelids, 
and  this  was  associated  with  vomiting.  The  loss  of  sight 
seems  also  to  have  been  very  early,  if  not  immediate.  1 
would  suggest  that  the  lesion  was  probably  the  rupture  of 
a  small  aneurysm  on  the  ophthalmic  artery  where  just  about 
to  enter  the  optic  foramen,  where  the  artery  is  enclosed  in 
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the  same  sheath  of  dura  mater  with  the  optic  nerve.  Thai 
the  blood  escaped  partly  backwards,  between  the  meninges, 
associated  with  the  sickness  ;  partly  into  the  inter-vaginal 
space  of  the  optic  nerve,  causing  blindness  and  subsequent 
atrophy;  partly  beneath  the  periorbita,  thus  Leading  to  the 
proptosis  and  the  tight  swelling  of  eyelids  with  discolor- 
ation. The  peculiar  appearance  presented  by  the  optic 
nerve  on  her  first  visit  may  have  been  due  to  late 
changes  in  blood-clot  at  the  papilla.  The  paralysis  of  the 
third  nerve  is  obscure,  but  may  have  been  due  to  pressure 
of  blood-clot  or  to  actual  rupture.  Another  suggestion, 
seemingly  less  probable,  would  be  rupture  of  a  vessel  in  a 
vascular  new  growth.  The  case  will  be  watched  and 
reported  on  again,  I  hope. 

(Card  specimen.      May  7 tit,  1896.) 

Mr.  F.  Eve  referred  to  the  case  of  a  young  girl  with 
proptosis  and  blindness  which  came  on  quite  suddenly. 
This  condition  had  existed  for  seven  years  ;  there  was 
optic  atrophy.  A  point  of  difference  was  that  there 
was  no  haemorrhage  into  the  orbit.  On  removing  the  eye 
he  alighted  on  a  sarcoma  at  the  back  of  the  orbit  which 
pulsated  distinctly.  It  proved  to  be  a  round-celled  sar- 
coma containing  a  large  cavity  filled  with  blood.  If  this 
sac  had  burst  it  might  very  well  have  given  rise  to  a  con- 
dition like  that  in  the  author's  case.  This  patient  was 
still  alive,  although  it  was  now  about  four  years  since  the 
eye  was  removed. 


4.  Lymphangioma  of  orbit. 
By  A.  Quarry  Silcock. 

Eleanor  S — ,  aet.  21,  was  admitted  into  Moorfields  Hos- 
pital in  1888  suffering  from  proptosis  and  a  swelling  of 
the  left  orbit,  and  with  the  following  history. 

The  eve  was  first  affected  in   1887.      An  operation  was 
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performed  by  Mr.  Couper  in  1888  j  the  tumour  was  in< 
and  clear   fluid    escaped.      A  small  piece  wag  removed  for 

examination.       It  was  found  to  contain  white  and  yellow 
elastic   fibrous   tissue,  with  some  blood   and  ;i  few   round 

colls,  but  no  endothelium. 

In  1893  the  mass  was  as  large  as  ever,  and  another  small 
piece  was  removed  by  Mr.  Couper. 

In  1894  it  has  recurred  again,  and  this  time  the  tumour 
was  punctured  with  the  galvano-cantery.  A  large  quantity 
of  serous  fluid  escaped,  and  the  shrunken  mass  had  the 
cautery  thrust  into  it  several  times.  Four  days  later  the 
tumour  had  almost  disappeared 

In  March,  1895,  the  patient  having  come  under  my 
care,  the  growth  was  as  large  as  it  had  been  on  previous 
occasions ;  a  portion  of  it  was  removed  from  near  the 
inner  canthus,  and  subjected  to  microscopical  examination. 

Microscopical  examination  by  3Ir.  C.  D.  Marshall. — The 
growth  is  covered  with  a  rather  thick  layer  of  stratified 
epithelium,  many  of  the  cells  being  vacuolated  and  having 
a  degenerate  appearance.  The  bulk  of  the  tumour  is  com- 
posed of  delicate  connective  tissue  containing  numerous 
cells  which  vary  much  in  size  and  shape.  There  are  a  fair 
number  of  blood-vessels  besides  other  spaces.  Flattened 
cells — probably  endothelial — line  these  spaces. 

The  vision  of  the  eye  remains  unaffected,  and  there  are 
no  ophthalmoscopic  changes.  The  tumour  at  the  present 
time  is  much  the  same  as  it  was  in  1887. 

(Card  specimen.      June  11th,  1896.) 


5.  Pulsating  exophthalmos 3  undergoing  spontaneous  cure 
after  an  inflammatory  attack. 


By  W.  Adams  Feost. 


This    patient    was  first  exhibited  before  the  Society  in 

(published  in  the   'Transactions/  vol.  iii,  p.  8).      He 

then  had  in  L.  orbit  a  large  soft  pulsating  swelling  above 
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the  eye,  and  a  similar  smaller  one  nt  the  upper  and 
inner  angle.  On  the  Eace  behro  the  L,  orbii  was  a 
flattened  swelling  feeling  like  ;i  varicocele,  which  also 
pulsated.  Over  all  the  swellings  :i  distinct  aneurysmal 
thrill  could  be  felt,  and  a  loud  bruit  heard.  Complete 
paralysis  of  left  sixth  nerve.  In  the  R.  orbit  at  the  upper 
and  inner  angle  pulsation  could  be  felt,  and  there  was  here 
;i  soft  globular  swelling  the  size  of  :i  pea.  Fundi  normal. 
The  swelling  in  the  K.  orbit  was  of  recent  origin.  Those 
in  the  L.  orbit  had  been  present  since  he  was  run  ever  by  a 
timber  wagon  at  the  age  of  nine.  He  always  suffers 
from  a  whirring  noise  in  the  head. 

Progress. — He  has  since  followed  the  occupation  of  a 
wheelwright.  Pulsation  disappeared  from  the  K.  orbit 
soon  after  he  was  first  exhibited.  He  has  had  several  attacks 
of  severe  pain  accompanied  by  temporary  increase  in  the 
size  of  the  swellings.  These  attacks  always  subsided  after 
a  few  days'  rest  in  bed. 

On  May  6th,  1896,  he  came  stating  that  he  had  been  in 
great  pain  for  a  fortnight.  The  swellings  in  the  L.  orbit 
were  very  tense  and  pulsated  freely.  The  eye  was  more 
prominent  than  usual,  the  superficial  veins  on  the  sclerotic- 
more  distended,  and  the  eyelids  could  not  be  closed.  There 
was  neither  thrill  nor  pulsation  below  the  orbit. 

On  May  9th  all  pulsation  had  disappeared,  and  no  bruit 
could  be  heard,  but  the  swellings  were  more  tense,  the  con- 
junctiva was  chemosed,  and  the  proptosis  was  greater. 
The  pain  was  very  severe  and  radiated  over  the  whole  of 
the  left  side  of  the  head.      The  temperature  was  normal. 

The  pain  continued,  varying  in  intensity,  till  May  16th, 
when  it  became  decidedly  less.  There  was  no  return  of 
pulsation.  Great  cedema  of  lower  lid.  Chemosis  of  con- 
junctiva persists,  proptosis  perhaps  a  little  less. 

22nd. — The  pain  has  much  diminished,  although  he  has 
occasionally  severe  paroxysms. 

June  1st. — (Edema  of  lower  lid  and  conjunctiva  less. 
Eyelids  can  be  nearly  closed. 

•June  loth. — The  upper  lid  is  loose  and  wrinkled  over  the 
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former  swelling'.  The  swelling-  at  the  upper  and  inner  angle 
16  globular,  hard,  and  moveable.  There  is  occasional 
pain  of  a  neuralgic  character  along  the  supra-orbital  nerve, 
and  the  scalp  is  tender  on  pressure.  The  globe  is  scarcely 
more  prominent  than  the  other.  It  is  still  rotated  strongly 
in  wards. 

June  26th. — He  seldom  has  pain.  The  globular  swelling 
remains  unchanged.  Above  the  eye  there  is  a  fulness  but 
no  defined  swelling.  The  sixth  nerve  is  completely  para- 
lysed, but  passive  movement  of  the  eye  is  free  in  all 
directions.      The  noise  in  the  head  continues. 

(Card  specimen.      July  3rd,  1896.) 
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1.  Irideremia  in  two  brother*. 

By  Sydney  Stephenson. 

Family  history. — Parents  living.  Father  lias  clubbed 
feet,  but  is  said  to  have  nothing  wrong  with  his  eyes. 
Mother  has  nystagmus,  opacities  both  of  cornea  and  lens, 
and  convergence  (45°)  of  left  eye, — conditions  all  of  which 
appear  to  have  existed  from  birth.  She  has  had  one 
miscarriage  at  three  months,  and  three  children  at  term,  of 
whom  the  two  patients  survive.      Thus  : 


John  Michael  Maggie 

(Her  eyes  were  like  those  of  the  other 
children.  She  died  from  whooping- 
cough  when  18  months  old). 

No  history  can  be  obtained  of  eye  defects  in  former 
generations.  There  is  no  blood  relationship  between 
parents.  Mother  attributes  the  condition  of  her  children's 
eyes  to  maternal  impression. 

(A.)  John  M — ,  set.  12  years.  A  fairly  well  grown 
lad,  not  mentally  deficient.  A  circular  enamel  defect  is 
to  be  seen  upon  each  incisor  tooth  ("hypoplasia  ").  Eye 
movements  good.  Nystagmus,  mainly  lateral.  Slight  con- 
vergence, which  chiefly  affects  the  right  eye. 

Cornea. — 10  mm.  transverse  diameter,  irregular  toothed 
opacities  radiate  from  the  sclero-corneal  junction.  They 
contain  fine  vessels,  as  may  be  seen  on  using  a  magnifying 
glass.  The  condition  is  much  better  marked  in  the  right 
than  in  the  left  eye. 

Iris. — Absent,  save  for  a  narrow  rim,  certainly  not  more 
than  0*5  mm.  in  width. 
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Lens. — Equator  visible,  hut  eyes  too  unsteady  to  permit 
of  the  fibres  of  the  suspensory  ligament  being  seen.  \i. 
dot  of  opacity  (0*25  mm.)  at  or  about  posterior  surface. 
L.  eye  small  opacity  (0'25  mm.)  on  or  immediately  beneath 
anterior  capsule  :  a  second  spot  (0'5  mm.)  at  or  about  pos- 
terior surface. 

Fundus. — Incomplete  coloboma  of  each  optic  disc. 

Refraction — 

R.V.  &,  and  No.  4  J.  badly" ^^j,^- A; 

-6-0 

L.V.   r?r„  and  No.  4  J.  badlv — ^r. •    i^.^-gV 

"u'  J  —  3  0,axis  180       30 

(Sight  not  improved  by  perforated  disc.) 

(B.)  Michael  M — ,  set.  10  years.  A  small,  ill-developed, 
and  exceedingly  dull  child,  who  is  slightly  deaf,  and  has 
double  talipes  varus.  His  incisor  teeth  show  central  enamel 
defects  similar  to  those  noted  in  his  brother's  case. 

Nystagmus.      Eye  movements  good. 

Cornea. — Transverse  diameter  10  mm.  Marginal  toothed 
opacities. 

Iris. — Absent,  save  for  a  narrow  rim,  not  more  than 
0'5  mm.  wide. 

Lens. — Equator  visible,  but  not  quite  regular  in  contour. 
A  posterior  polar  opacity  present  in  each  lens.  That  in 
R.  measures  0*5  mm.,  the  left  one  being  about  half  its 
size.  In  addition  to  this,  two  or  three  curious-looking 
opacities  of  some  considerable  size  lie  towards  the  equator 
of  each  lens  (?  remains  fibro- vascular  sheath). 

Fundus. — Incomplete  coloboma  of  each  disc.  The  cho- 
roidal vessels  show  up  plainly. 

Refraction — 

-G-0 
n  v 

'    •    -5-0,  axis  180°' 

Qn  (approximately). 

L.V.   " 


60,  axis  180° 

Is  said  to  be  able  to  see  print,  but  lad  has  not  yet  learned 
to  read,  and  so  no  very  precise  test  can  be  made. 

(Card  specimen.      November  14//;,  1895.) 
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2.    Congenital  post-lental  opacity  with  remains  of  hyaloid 
artery  ;    irregular  development  of  suspensory  ligo 
and  coloboma  lentis. 

By  E.  If.  Cartwright. 

S.  L — ,  female,  set.  7,  one  of  twins,  the  other  said  to  have 
••  very  good    sight."      (A    sister  older  by  four   years  has 

4  D.  of  H.  As.  in  R.  eye,  and  1  D.  of  H.  in  I,,  eye. 

R.V.  =  <&;  with- 3  =  ^. 
L.V.  =  <,&;  with-2==^j. 

Under  atropine: — K.E.  Estimated  about  — 10.     Retinoseopy  impossible. 
-2-2o 

L.E.  /  +  1"5  --5 

wit! 


i 


-3-5  at  20" 
20" 


R.  eye. — Opacity  immediately  behind  lens,  roughly  cir- 
cular in  shape,  and  to  upper  and  outer  side  of  posterior 
pole.  Springing  from  its  centre  is  a  cord  (evidently  the 
remains  of  the  hyaloid  artery)  which  floats  freely  in  an 
apparently  very  fluid  vitreous,  and  which  bears  at  it- 
hinder  end  a  large  tuft  of  translucent,  membranous-looking 
material  studded  with  bright  dots.  The  upper  and  outer 
edge  of  the  post-lental  opacity  is  the  densest  part,  and 
from  it  fibres  of  the  suspensory  ligament  are  seen  running 
radially  towards  the  ciliary  region.  The  corresponding 
part  of  the  circumference  of  the  lens  presents  a  double 
notch. 

There  is  also  a  very  slight  indefinite  opacity,  the  exact 
nature  of  which  is  uncertain,  extending  over  the  whole  of 
the  back  of  the  lens  except  the  inner  margin,  near  which 
it  ends  by  a  nearly  vertical  border. 

In  the  centre  of  the  disc  (which  has  a  small  myopic 
crescent),  between  the  main  divisions  of  the  vessels,  is  a 
small  circular  patch  of  greyish  tissue,  presumably  another 
remnant  of  the  hyaloid  artery. 

(Card  specimen.      May  ~ith,  1896.) 
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1.  Three   cases  of  exophthalmic  goitre    with   severe   ocular 

lesions. 

By  "Walter  H.  Jessop. 

(Plate  VII.) 

Case  1. — Sarah  S — ,  aet.  40,  married,  was  admitted 
under  my  care  at  St.  Bartholomew's  Hospital  in  March, 
1895.      Her  condition  then  was  as  follows  : 

Both  eyes  extreme  proptosis,  the  eyeballs  are  never  quite 
covered  by  the  lids.  Patient  says  that  the  eyeballs  dis- 
locate sometimes.  Graefe's  symptom  absent ;  cornea* 
normal;  pupils   equal,  and   act  normally.      Vision  E.  and 

Ophthalmoscopic  examination. — Myopia  ;  moderate-sized 
crescents  in  both  eyes. 

Previous  history. — She  has  always  been  short-sighted, 
and  had  prominent  eyes.  Eighteen  months  ago  the  eyes 
became  more  prominent  ;  the  eyes  have  been  painful  and 
inflamed  at  times.  Menstruation  always  irregular  and 
deficient;  has  never  been  pregnant.  More  than  two  years 
ago  she  was  laid  up  with  peritonitis  for  three  months,  and 
soon  after  this  with  a  liver  complaint  and  palpitation  of 
the  heart ;  was  an  in-patient  at  the  Women's  Hospital, 
Euston  Boad.  She  has  been  more  irritable  the  last  two 
years. 

Present  condition.  —  Fairly  healthy-looking  woman. 
Pulse  very  small,  rather  weak.  Heart  :  loud  systolic 
murmur  heard  all  over  the  chest  ;  reduplication  of  second 
sound  at  base.  Hands  tremulous  on  stretching  out  arms. 
No  enlarged  thyroid  to  be  felt. 

Family  history. — Father  died  paralysed  at  seventy-six. 
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Mother  died  at  sixty-nine.      Fourteen  children  in  family  ; 
twelve  living.      One  sister  hacl   rheumatic  fever. 

March  22nd. — Under  chloroform  I  performed  partial 
external  tarsoraphy  to  the  extent  of  4  mm.  on  both  side-, 
and  used  three  sutures  on  each  side. 

26th. — The  inner  of  the  sutures  on  the  right  side  has 
given  way,  and  was  taken  out.  Slight  swelling  of  right 
conjunctiva.      Left  eye  looks  well. 

28th. — All  sutures  taken  out  on  right  side;  conjunctiva 
chemosed  and  swollen.  Has  had  a  bad  night,  and  attack  of 
palpitation  this  morning. 

30th. — Right  eye:  a  crescentic  corneal  ulcer  below j 
conjunctiva  much  chemosed  and  very  injected.  Left  eye  : 
swelling  of  conjunctiva. 

31st. — Right  eye :  deep  ulcer  occupying  about  a  quarter  of 
the  cornea  •  conjunctiva  much  swollen,  red,  and  ©edematous  ; 
ulcer  cauterised  j  conjunctiva  incised,  though  very  little 
serum  exuded.  Left  eye  :  conjunctiva  thickened  and  ©ede- 
matous ;   incised,  and  much  serum  let  out. 

April  1st. — Right  eye :  ulcer  looks  better,  and  not 
spreading ;  oedema  of  conjunctiva  less.  Left  eye  :  con- 
junctival oedema  increased,  superficial  corneal  ulcer  below. 

2nd. — Ulcers  about  same;  conjunctivas  more  swollen 
and  hyperasmic.  Sir  Dyce  Duckworth  saw  her,  and  ad- 
vised quinine  and  belladonna  internally. 

3rd. — Conjunctivas  again  incised,  but  very  little  serum 
escaped. 

5th. — Right  eye:  ulcer  has  spread;  pupil  irregular; 
posterior  synechias.  Left  eye  :  ulcer  a  little  whiter  on  outer 
side. 

6th. — Right  eye  :  conjunctiva  very  cedematous  ;  corneal 
necrosis  spreading  slowly ;  a  considerable  quantity  of 
shreddy  substance  washed  off  the  surface  of  the  ulcers. 

9th. — The  conjunctivas  have  been  pricked  every  day  and 
serum  let  out.  The  corneal  ulcers  were  scraped  by  the  knife 
and  found  to  be  hard,  insensitive,  and  containing  no  pus. 

11th. — Owing  to  the  conjunctival  swelling  having  in- 
creased, the  external  canthi  were  cut  through  with  scissors, 
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Illustrates  Mr.  Jessop's  paper  on  Exophthalmic  Goitre  with 
severe  ocular  lesious.  Photograph  of  Sarah  S — ,  Case  1 
(p.  187). 
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and  this  operation  was  followed  by  relief  of  the  apparent 
strangulation. 

13th. — Eight  eye:  much  proptosed  and  tender;  the 
ulceration  of  the  cornea  has  spread,  and  involves  nearly  the 
whole  cornea;  the  lower  half  is  of  a  yellow,  crusted,  horny 
appearance,  the  upper  half  being  opaque  white.  Left  eye 
appears  less  prominent;   corneal  opacity  in  lower  half. 

16th. — Eight  eye  :  the  whole  cornea  has  become  a  dirty 
yellow  scaling  surface.  Left  eye  as  proptosed  as  right ; 
cornea  now  the  same  as  the  right  on  the  13th. 

17th. — Both  eyes  very  tender.  Eight  eye  :  staphyloma 
of  cornea. 

19th. — Left  eye  :   staphylomatous  bulging. 

20th. — Feels  more  comfortable,  eyes  less  tender.  The 
ulceration  gradually  extended  over  surface  of  each  cornea, 
and  eventually  the  surface  of  both  corneas  disappeared,  irides 
became  prolapsed,  and  the  tissue  so  formed  became  staphy- 
lomatous. 

May  3rd. — Eight  eye  :  considerable  proptosis ;  conjunc- 
tiva red,  swollen,  and  chemosed.  Cornea  greyish  colour; 
bulging  of  nearly  whole  of  cornea.  Left  eye :  cornea 
towards  middle  a  whitish  slough,  rest  of  cornea  brownish- 
pink.      Vision  of  both  eyes,  perception  of  light. 

24th. — Eight  eye  :  staphyloma  of  cornea,  in  middle  is 
a  perforation  with  clear  fluid  exuding  from  it.  T.  —  1. 
Left  eye  as  on  May  3rd. 

She  was  sent  to  the  Convalescent  Home  for  three  week>. 
and  on  return  the  eyes  were  still  prominent  as  in  photograph 
(Plate  VII).  I  have  heard  lately  that  she  has  been  since 
then  very  ill,  but  is  still  alive,  though  very  weak  and  ema- 
ciated. The  eyes  are  still  at  times  very  prominent,  and 
present  the  appearances  shown  in  the  photograph  very 
kindly  taken  by  my  dresser  Mr.  Hussey. 

The  local  treatment  was  from  time  to  time  pricking  and 
incision  of  conjunctival  swelling,  leeches  to  conjunctival 
division  of  external  canthi,  cauterisation  of  ulcers,  strapping 
the  lids  over  eyes,  specially  made  goggles.  Belladonna 
fomentations,    opium    lotions,    cocaine^    iodoform,   almond 
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oil,  quinine  lotions,  boracic  lotions,  nnguentum  flavum, 
eserine  drops,  nitrate  of  silver  lotions,  poppy  fomenta- 
tions. 

The  constitutional  treatment : — Arsenic,  opium,  bella- 
donna, quinine,  bromide  of  potassium,  thymus  gland,  and 
generous  diet. 

Case  2. — Elizabeth  F — ,  ret.  35,  was  admitted  into  the 
ophthalmic  ward  of  St.  Bartholomew's  Hospital  on  Janu- 
ary 15th,  1892,  under  Mr.  Power. 

The  history  she  gave  was  as  follows  : — She  first  noticed 
protrusion  of  the  eyeballs  about  sixteen  years  ago.  She 
has  suffered  for  many  years  from  considerable  swelling  of 
the  neck  and  palpitation  of  the  heart,  but  is  unable  to 
state  the  exact  time  of  their  onset.  These  two  symptoms 
have  recently  greatly  improved,  but  the  ocular  symptoms 
have  remained  unaltered.  One  week  ago  she  had  an 
attack  of  influenza.      The  left  eye  became  much  inflamed. 

On  admission  the  patient's  general  condition  was  fair. 
The  thyroid  gland  was  slightly  enlarged.  There  Avas  some 
bronchitis  and  a  slight  trace  of  albumen  in  the  urine. 
Heart  sounds  were  natural. 

Right  eye  is  considerably  protruded.  Graefe's  sign  well 
marked.  During  sleep  the  lids  are  not  completely  closed. 
The  conjunctiva  is  slightly  injected.  The  eye  is  otherwise 
natural. 

Left  eye,  like  the  right,  is  protruded.  There  is  great 
chemosis,  and  injection  of  the  conjunctiva.  A  well-marked 
sulcus  between  the  cornea  and  conjunctiva  is  observed. 
The  cornea  is  hazy,  especially  so  at  the  lower  half,  where 
there  is  some  ulceration. 

Progress  of  the  case. — Left  eye. — Treatment  :  First 
Pulv.  Iodoform.,  hot  fomentations,  and  opium  lotion,  then 
Tinct.  Hamamelidis.  After  admission  the  ulceration  of 
the  cornea  became  more  definite  so  as  to  form  a  marginal 
ulcer.  The  latter  rapidly  spread,  and  on  January  20th 
ruptured  into  the  anterior  chamber.  The  chemosis  became 
worse  and  the  cornea  quite  opaque.      The  eye  was  excised 
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on  March  15th,  exactly  two  months  after  admission.  The 
©ye  was  found  in  a  condition  of  purulent  ophthalmitis. 

Right  eye. — Treatment:  Firsi  Lot.  Hyd.  Perchlor., then 
iodoform  and  hot  fomentations.  This  eye  did  well  until 
within  two  days  of  the  removal  of  the  left  eye.  It  was  then 
noticed  to  be  congested.  The  eye  then  went  rapidly 
down  hill. 

On  March  18th  there  was  considerable  chemosis,  and  a 
marginal  ulcer  at  the  lower  part  of  the  cornea  was  noticed 
for  the  first  time.  The  ulcer  became  deeper,  and  by 
March  24th  the  lower  half  of  the  cornea  was  hazy.  The 
cornea  almost  completely  sloughed,  and  on  April  6th  per- 
foration occurred  at  the  centre  of  the  cornea.  At  this 
time  nothing  remained  of  the  cornea  but  the  membrane 
of  Desceinet.  There  was  prolapse  of  the  iris  into  the 
corneal  perforation,  which  persisted  as  a  corneal  fistula 
continually  discharging  aqueous.  On  May  18th  the 
patient  was  sent  to  Swanley.  During  the  latter  part  of 
her  stay  in  the  hospital  she  developed  certain  mental 
symptoms.  She  often  wandered  in  her  mind  and  became 
incoherent. 

On  June  loth,  1892,  the  patient  was  readmitted  into 
the  hospital.  During  her  stay  at  Swanley  she  suffered 
from  delusions. 

Bight  eye. — Chemosis  greater  than  on  discharge.  The 
cornea  consists  of  three  zones  :  an  outer,  moderately  clear ; 
an  intermediate  dark  part,  consisting  probably  of  prolapsed 
iris  and  Descemet's  membrane  ;  a  central  fistula. 

Left  orbit. — Eye  absent,  conjunctiva  ehemosed. 

The  patient's  mental  condition  became  so  bad  that  she 
had  to  be  removed  to  Melton  Lunatic  Asylum,  where  she 
died  soon  after. 

Case  3. — Julia  R — ,  a3t.  24,  servant,  was  admitted  into 
the  Ophthalmic  Ward  of  St.  Bartholomew's  Hospital  on 
September  18th,  1894,  under  Mr.  Vernon. 

The  history  she  gave  was  as  follows  : — She  was  quite 
well    until    January,  1894,  when    she    suffered  from  inter- 
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mittent  attacks  of  pain  in  both  eyes.      The  right  eye  vraa 

«il ways  worst  in  this  respect.  During  this  time  the  eyes 
became  more  and  more  prominent.  In  the  meantime  sin- 
noticed  a  general  swelling-  of  the  neck.  During  the  last 
three  months  she  has  had  attacks  of  dyspnoea  and  pal- 
pitation. 

Menstruation  has  always  been  regular.  One  sister  suffers 
from  prominent  eyes. 

On  admission  the  patient  was  a  pale,  delicate-looking 
woman.  The  thyroid  gland  was  generally  enlarged.  The 
carotids  pulsated  very  strongly.  The  heart  was  natural. 
Urine  was  also  natural.  The  limbs  were  subject  to  a  very 
fine  tremor. 

Right  eye. — Cornea  not  covered  by  lids  during  sleep. 
The  conjunctiva  is  inflamed.  The  cornea  is  replaced  in 
the  centre  by  a  large  central  slough  which  communicates 
with  the  anterior  chamber.  The  latter  contains  pus.  The 
pupil  is  entirely  hidden  by  the  sloughed  cornea. 

Left  eye. — Lids  swollen  and  cedematous.  Conjunctiva 
is  congested.  The  cornea  is  dry  but  clear.  Pupils 
dilated.      There  is  considerable  photophobia. 

The  patient  is  very  nervous,  and  complains  of  con- 
tinual headache. 

On  September  18th,  the  day  of  admission,  abscission  of 
the  right  eye  was  performed.  The  contents  of  the  globe 
were  not  suppurating.  Subsequently  there  was  slight 
purulent  discharge  from  the  orbit,  but  this  ceased  on  the 
removal  of  the  stitches. 

The  left  eye  continued  to  improve  after  admission,  and 
on  October  1st  the  patient  was  discharged.  The  left  eye 
was  treated  with  a  wet  pad  and  washed  out  with  an  anti- 
septic lotion. 

January  3rd,  1895. — Readmitted.  L.  eye  :  irregular 
ulcer  lower  part  of  cornea. 

7th. — Ulcer  healed. 

February  22nd. — Readmitted.  L.  eye  :  lids  cedematous  ; 
do  not  close  over  eyeball ;  cornea,  central  faint  nebula  ; 
shallow  ulcer.    Anterior  chamber  deep.    T.  n.  V.  L.  =  -3^-. 
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26th. — Cornea  :  ulcer  healed  ;   cornea  almost  clear. 

The  occurrence  of  three  cases  of  severe  ocular  mischief 
in  exophthalmic  goitre  in  St.  Bartholomew's  Hospital 
seemed  to  me  to  be  worthy  of  record,  as  such  cases  are 
happily  very  rare. 

My  own  case  followed  the  operation  of  partial  tarso- 
raphy, which  till  then  I  had  looked  upon  as  a  very  simple 
and  harmless  operation  in  these  cases.  On  searching  the 
literature  of  the  subject  I  found  two  cases  recorded  by 
Williams  (Nos.  13  and  14  in  my  list)  showing  the  danger  of 
the  operation.  One  of  his  cases  lost  both  eyes  from  slough- 
ing of  the  corneas  and  died  soon  after,  but  the  other  luckily 
escaped,  after  chemosis  and  a  large  phlyctenular  patch  on  the 
limbus  conjunctivas,  with  only  a  slight  marginal  haziness  of 
the  right  cornea.  As  in  Williams's  cases,  the  operation  on 
my  case  was  done  by  the  wish  of  the  patient  to  try  to 
remedy  the  deformity  and  to  allay  the  terror  caused  by 
occasional  dislocation  of  the  globes.  These  three  cases  of 
corneal  trouble  following  tarsoraphy  occurred  in  women 
older  than  most  female  cases  of  exophthalmic  goitre, 
namely,  24,  35,  and  40.  When  the  exophthalmos  is  so 
far  advanced  as  in  these  cases,  the  tissues  apparently  resent 
surgical  interference,  and  the  pressure  induces  strangulation 
of  the  conjunctival  and  subconjunctival  vessels.  The 
swelling  of  the  tissues  is  very  extreme,  and  even  relieving 
it  by  cutting  the  stitches  and  the  external  canthi  had 
little  or  very  evanescent  effect. 

I  would  much  like  to  know  if  any  members  have  seen 
benefit  derived  from  tarsoraphy,  as  after  my  experience  I 
should  hesitate  to  again  employ  it  in  such  cases,  or  at  all 
events  in  a  patient  over  thirty-five  years  old.  As  soon  as 
the  cornea  was  affected  in  my  case,  no  treatment  seemed 
to  have  the  slightest  effect  in  staying  the  ulceration.  The 
corneas  retained  their  sensibility  for  a  long  time,  and  I 
could  not  make  out  any  alteration  of  sensibility  till  the 
surface  of  the  corneas  gradually  shredded  off.  All  through- 
out there  was  considerable  pain  on  exposure  to  light.  The 
corneas  became  a  yellow  colour,  and   quite   dry,  thus   well 

vol.  xvi.  13 


194  MISCELLANEOUS. 

meriting  the  term  keratitis  xerotica.     Iritis  occurred  in  both 

eyes,  and  the  corneas  gradually  necrosed  till  apparently  the 
membrane  of  Descemet  alone  remained.  Perforation  of 
the  corneas  then  ensued,  and  the  irides  prolapsing  near  the 
centre  gradually  became  adherent,  and  closed  the  wounds. 
The  eyes  remained  very  prominent,  as  in  the  photograph, 
but  the  patient  objected  to  their  being  removed,  not 
appreciating  the  terrible  disfigurement. 

In  Mr.  Power's  case  both  eyes  were  lost,  and  the  one 
not  removed  presented,  after  the  acute  stage  passed  off, 
exactly  the  same  appearances  as  in  the  photograph  of  my 
case.  This  case  was  thirty-five  years  old,  and  died  soon 
after  her  removal  to  a  lunatic  asylum. 

Mr.  Vernon's  case  was  much  younger  (twenty-four  years 
old),  and  only  lost  one  eye,  but  the  cornea  of  the  other  eye 
has  been  from  time  to  time  superficially  ulcerated.  I 
believe  since  the  last  note  she  has  been  attending  at  the 
Royal  London  Ophthalmic  Hospital. 

I  have  collected  notes  of  22  published  cases  besides  the 
•3  recorded  in  this  paper,  and  a  tabulation  will  be  found  on 
page  195.  Besides  these  cases,  I  find  that  von  G-raefe 
states  *  that  he  has  seen  14  cases  of  exophthalmic  goitre 
(10  males  and  4  females)  with  corneal  affections.  Allow- 
ing for  his  three  male  cases  in  my  list  (Nos.  1,  2,  3)  it 
would  mean  7  males  and  4  females  added  to  the  list.  As, 
however,  von  Graefe  gives  no  notes  of  these  cases,  and  that 
from  his  position  he  would  have  probably  seen  most  of  the 
cases  of  this  disease  at  that  time,  I  have  not  included  these 
eleven  cases. 

The  tabulated  25  cases  consist  of  7  males  and  18  females. 
Yon  Graefe's  cases  show  a  great  preponderance  of  males 
{10  out  of  14  cases),  but  since  the  date  of  his  paper  (1867) 
only  one  case  in  a  male  (Baumler's)  has  been  recorded. 
No  male  case  has  ever  been  reported  in  England. 

Of  the  7  male  cases  all  had  both  eyes  affected,  and 
the  4  fatal  cases  lost  both    eyes,  one  lost  one  eye  only, 

*  '  Berlin,  klin.  Wochenschrift,'  1867,  p.  319. 
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one  recovered  with  much  impaired  vision,  and  one  with 
good  vision. 

The   ages    of   the  males  were  between  thirty-eight  and 

fifty  years,  and  of  the  four  deaths  forty-nine,  fifty,  fifty- 
five,  fifty-six  years;  therefore  the  male  cases  were  much 
older  than  most  of  the  females. 

Of  the  18  females  two  died,  ten  lost  both  eyes,  three 
lost  one  eye,  four  recovered  with  good  vision,  and  one  with 
much  impaired  vision.  The  ages  were  between  eighteen 
and  fifty-two  years.  Of  the  five  cases  above  thirty-five  years 
two  died,  three  (including  the  two  fatal  cases)  lost  both  eyes, 
one  lost  one  eye,  and  one  recovered  with  good  vision. 

Of  ten  female  cases  under  twenty-eight  years  none  died, 
five  lostboth  eyes, one  lost  one  eye  and  the  other  eye  affected, 
one  lost  one  eye  (no  record  of  other  eye),  one  had  keratitis 
of  both  eyes  and  both  recovered,  one  had  keratitis  of  one 
eye  and  recovered. 

Of  three  females  whose  ages  were  not  mentioned,  two 
lost  both  eyes,  and  one  recovered  completely. 


JJ        Author.          Reference. 

Sex. 

Age. 

Eye. 

Remarks.                Result. 

1  von  Graefe   1867,  Berl. 

M. 

40 

R.&L. 

Keratitis,  ulceration,      — 

klin.Woch., 

perforation,  leukoma 

p.  319 

adherens;  iridectomy 

2 

93 

Ibid. 

M. 

38 

R.&L.     R. :  lost,  xeroph-         — 

tlialrnia.    L. :  nebula 

3 

Ibid. 

M. 

— 

R.&L.     R. :  tarsoraphy;           — 

keratitis,  ulceration; 

recovery. 

L. :  cheuiosis,  slight 

corneal  inflammation 

4 

Prael 

— 

M. 

50 

K.iL.     Keratitis.     Post-      Death. 

mortem  examination 

5    Neumann 

Deutsche 

klin.,  1853. 

p.  269 

M. 

56 

R.&L. 

Eschar  of  cornea,     Death, 
necrosis  of  cornea, 
blindness 

6    Basedow 

Casper's 

M. 

53 

R.&L. 

Phthisis  bulbi         Death. 

Woch.,1840 

7    Lawrence    Med.  Times 

F. 

— 

R.&L. 

Both  eyes  destroyed      — 

and  Gaz. 
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Author. 

Reference. 

Sex. 

Age. 

Eye. 

Remarks. 

Result. 

8 

Tatum 

Med.  Times 
and  Gaz., 
18G4,  p.  89 

P. 

18 

R.&L. 

Sloughing  of  cornea; ; 
both  lost 

— 

9 

Bauinler 

Deutsche 

Archiv  £. 

klin.  Med., 

1868,  p.  595 

M. 

49 

R.  &  L. 

R. :  corneal  ulcera- 
tion and  panophthal- 
mitis 4  weeks  before 
death.     L. :  com- 
mencing keratitis 

Death. 

10 

Teissier 

Gaz.  Med. 

de  Lyons, 

Xos.  1  and  2 

F. 

Keratitis,  perfora- 
tion, staphyloma 

11 

Soelberg 
Wells 

Treatise  on 

Diseases  of 

the  Eye, 

p.  635 

P. 

Young 

R.&L. 

Suppuration  of  both 

cornese ;  eyeballs 
remained  prominent 

" 

12 

Xettleship 

R.  L.  0.  H. 

Reports, 
vii,  p.  563 

F. 

20 

R. 

Total  staphyloma  of 

cornea;  excision 

(microscopic 

examination) 

— 

13  E. 

Trans. 

F. 

35 

R.&L.  Partial  tarsoraphy ; 

Death. 

Amer.  Oph. 

both  eyes  sloughed. 

Soc,  1875, 

Death  4  weeks  after 

p.  293 

operation 

11 

•» 

Ibid. 

F. 

40 

R.&L. 

Partial  tarsoraphy, 
chemosis,  phlycten- 
ules; stitches 
removed  and  eyes 
recovered,  except 
slight  haziness  of 
right  cornea 

15 

Cornwell 

Amer. 

Journ.  of 

Med.  Sci., 

1880,  p.  401 

F. 

20 

R.&L. 

Keratitis  xerotica 

16 

Hutchinson 

Trans.  Oph. 

F. 

21 

R.&  L  Sloughing  of  coruese; 



Soc,  vi, 

eyeballs  remained 

p.  38 

prominent 

17 

Cross 

Ibid.,  vi, 

F. 

22 

L.      Ulceration  of  cornea, 



p.  120 

leukoma;  large  iri- 
dectomy; some  vision 

18 

Patchett 

Lancet, 
1872,  i, 

p.  827 

F. 

27 

R. 

Slight  ulcer  of 

cornea ; 
eye  recovered 

19 

MacXaugh- 
ton  Jones 

Brit.  Med. 

Journ., 

1874,  ii, 

p.  775 

F. 

27 

R.&L. 

Conjunctivitis; 

few  small  marginal 

ulcers ;  eyes 

recovered 

" 
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a 

20 

Author. 

Reference. 

Sex. 

Age. 

Eye. 

Remarks. 

Result. 

Pedrono  * 

Des  Lesions 

P. 

52 

—          Keratitis  neuro- 

oculaires 

paralytica,  hypo- 

dans le 

pyon  ;  paracentesis ; 

Goitre  ex- 

cured  in  5-6  weeks 

ophthal. 

(These), 

1885,  p.  30 

21 

>» 

Ibid. 

F. 

— 

— 

Slight  keratitis;          — 
cornea  recovered 

22 

Craig 

Med.  Press, 

F. 

25 

— 

Ulceration  of  corneae;      — 

1894,  p.  589 

eyes  prominent 
afterwards 

23 

Jessop 

Trans.  Opli. 

Soc,  1896, 

p.  183 

F. 

40 

R.&L. 

Tarsoraphy  ; 

ulceration  and 

destruction  of  both 

cornese 

24 

W 

Ibid. 

F. 

35 

R.&L.   Corneal  ulceration ; 
destruction  of  eyes ; 
left  eye  excised 

Death 

25 

J» 

Ibid. 

F. 

24 

R.&L.    R. :  destruction  of 
cornea  j  abscission. 
L. :  repeated  slight 
attacks  of  superficial 

~ 

keratitis;  the  ulcers 

healed 

{November  1<W\,  1895.) 


The  President  said  lie  thought  it  was  best  to  unite 
the  lids  thoroughly  if  the  corneae  were  menaced  without 
beins;  afraid  of  tension  on  the  sutures,  or  even  from 
chemosis.  Cases  which  if  they  did  not  do  something 
were  sure  to  get  worse,  did  not  admit  of  any  other  treat- 
ment than  thus  providing  mechanical  protection  for  the 
cornea?.  In  one  or  two  cases  he  had  failed  to  get  good 
union  owing  to  fear  of  making  a  sufficiently  broad  new  surface 
at  the  lid  borders,  and  in  these  the  stitches  had  given  way  and 
the  patient's  symptoms  been  worsened.  It  was  necessary 
often  to  remove  the  lashes  from  the  part  to  be  joined,  in 
order  to  get  a  wide  surface.      The  last  patient  he  had  ope- 

*  This  case  was  reported  also  by  Diznoux  in  '  Trans.  International  Medical 
Congress,  Copenhagen,  1884,'  vol.  iii,  p.  116. 
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rated  upon  was  :i  woman  of  41  with  both  corneas  much  dam- 
aged, and  severe  proptosis.  The  eyelids  were  stitched  to- 
gether, and  both  eyes  did  very  well.  In  another  case  t  In- 
patient, a  girl  set.  10,  was  quite  unable  to  close  her  eye-, 
and  got  a  little  ulceration  of  one  cornea.  He  stitched  the 
lids  for  about  the  outer  half  and  everything  went  on  well, 
and  the  patient,  now  aged  twenty-six,  had  been  quite  com- 
fortable since.  Another  case  was  that  of  a  man  get.  52, 
with  extreme  proptosis,  ulceration  of  the  left  cornea,  and 
great  irritation  of  the  right  eye.  Both  were  united,  and 
both  did  well.  He  thought  the  eyes  in  these  cases  often 
reacted  badly  to  lotions  and  other  palliative  applications, 
and  that  except  when  union  of  the  lids  was  called  for,  it 
was  usually  best  to  abstain  from  local  treatment. 

Mr.  Mackenzie  Davidson  recalled  a  case  which  he  had 
seen  some  years  ago  after  both  corneas  had  been  destroyed. 
In  that  case,  of  course,  there  was  no  question  of  stitching 
the  eyelids  together.  The  patient  became  insane  and 
went  into  an  asylum,  but  he  understood  that  she  had 
subsequently  quite  recovered.  In  another  case  ulceration 
had  taken  place  and  he  had  stitched  the  eyelids  together  j 
some  of  the  stitches  gave  way,  but  a  tag  remained,  keeping 
the  eyelids  partially  closed.  He  had  a  typical  case  at 
present  under  his  care  of  exophthalmic  goitre  in  which  the 
whole  of  the  superficial  part  of  the  right  cornea  was  eaten 
away.  He  had  only  bandaged  the  eye,  but  iritis  occurred 
in  the  course  of  the  ulceration  on  which  no  treatment  had 
any  effect  whatever.  The  condition  was  now  improving, 
but  of  course  the  eye  remained  permanently  damaged.  He 
had  seen  a  case  of  the  same  kind  of  ulceration  spreading  over 
the  whole  surface  of  the  cornea  where  there  was  no  proptosis. 

Mr.  Lang  said  he  had  had  one  case  with  ulceration  of 
both  corneas,  in  which  he  had  "  rawed  "  the  margins  of  the 
lids  in  their  whole  length  and  stitched  them  together,  but 
the  horsehair  sutures  cut  through  and  the  patient  refused 
further  treatment.  He  had  not  found  that  stitching  the 
lids  at  the  outer  canthi  produced  any  chemosis  in  those 
cases  where  he  had  operated  simply  for  proptosis. 
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Mr.  Johnson  Taylor  urged  that  whenever  possible  the 
complete  and  not  the  partial  operation  should  be  done,  and 
that  the  operation  should  be  done  early,  these  conditions 
offering  the  best  chance  of  success. 

Mr.  Lawford  said  he  had  one  case  under  his  care  in 
which  there  was  marked  proptosis,  and  in  one  cornea 
ulceration  had  begun.  He  had  united  the  lids  in  their 
central  part  with  exceedingly  good  result,  the  cornea  being 
now  perfectly  sound.  He  had  seen  similar  cases  in  the 
hands  of  others  with  analogous  results.  His  impression 
was  that  union  of  the  lids  in  these  cases  offered  the  best 
chance  of  saving  corneas  that  had  begun  to  ulcerate.  He 
wa  s  of  opinion  that  it  was  necessary  to  unite  the  lids  firmly 
and  for  a  considerable  portion  of  their  length. 

Mr.  Jessop,  in  reply,  commented  on  the  interest  of  the 
cases  related  by  the  President,  and  also  on  the  number  of 
such  cases  that  had  come  under  his  observation.  Not 
only  that,  but  the  case  of  the  man  aged  fifty-two  showed 
how  very  severe  such  cases  were  in  the  male  sex.  He 
himself  had  looked  all  through  the  literature  of  the 
subject,  and  had  only  been  enabled  to  collect  some  twenty- 
five  cases  altogether.  It  would,  he  suggested,  be  very 
interesting  if  all  those  who  had  cases  would  send  them 
in,  if  only  to  show  that  von  Graefe's  statement,  that  of 
fourteen  cases  ten  were  males  and  four  females,  did  not 
represent  the  average  proportion.  Since  that  time  only 
one  case  in  a  male  had  been  recorded,  all  the  rest  being 
females.  The  average  age  in  females  was  thirty-five,  and 
in  males  forty-nine.  He  admitted  that  he  had  not  heard 
of  suture  of  the  middle  of  the  lids,  but  in  another  case  he 
should  certainly  try  it.  In  looking  at  the  results  of  pub- 
lished cases,  he  would  be  very  indisposed  to  operate  in 
cases  over  forty  by  tarsoraphy.  He  pointed  out  that 
patients  might  come  year  after  year  with  extreme  proptosis 
without  any  ulceration. 
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2.  The  visual  effects  of  refractive  error. 
By  George  J.   Boll,  M.D.,  Paris. 

Few  things  are  more  important  in  the  common  ex- 
perience of  the  oculist  than  the  exact  appreciation  of 
refractive  errors.  A  reader  of  Helmholtz's  papers  on 
astigmatism  might  well  suppose  that  that  great  authority 
doubted  whether  there  was  such  a  thing  ;is  an  iinmetropic 
eye.  Certainly  it  is  rare,  in  our  experience,  to  examine 
anyone  whose  refraction  does  not  in  some  degree  vary  from 
the  normal.  Every  such  error  must  of  course — unless  it  is 
cancelled  or  corrected — produce  some  deformation  of  what 
I  may  call  the  normal  visual  image.  Hitherto,  however,  most 
people  have  been  content  to  think  of  all  such  deformations 
simply  as  diminutions  of  the  normal  acuity.  Instead  of 
analysing  the  nature  and  degree  of  the  deformation  which 
is  produced  in  the  visual  image  of  a  given  set  of  types  by 
a  given  error,  it  has  for  practical  purposes  been  taken  as 
sufficient  to  ascertain  that  the  patient  cannot  read  such  and 
such  a  line. 

As  I  found  it  desirable,  in  my  own  practice,  to  adopt  for 
the  precise  determination  of  the  principal  meridians  a  kind 
of  test — namely,  my  cross — which  I  found  to  be,  for  certain 
purposes,  a  great  improvement  upon  the  common  clock  test, 
so  it  occurred  to  me  some  years  ago  that  it  would  be  im- 
portant to  analyse  more  closely  what  it  is  that  really 
happens  when  the  acuity  of  a  patient,  so  far  as  the  ordi- 
nary test-types  are  concerned,  is  found  to  be  diminished  to 
a  greater  or  less  degree  by  refractive  error.  For  this 
purpose  I  resolved  to  try  whether  I  could  reproduce,  with 
the  help  of  the  photographic  camera,  pictures  of  the  test- 
types  of  the  consulting  room,  and  also  of  objects  in  nature 
as  they  would  be  seen  by  patients  suffering  from  given 
errors  of  refraction.  This  could  be  done,  I  thought,  by 
taking  photographs  with  the  plate  more  or  less  out  of  focus 
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to  represent  the  vision  of  myopes  and  hypermetri 
and  with  the  lens  of  the  objective  obliquely  inclined  to 
show  the  distortion  of  astigmia.  I  have,  however,  after 
further  experiment,  preferred  to  adopt  the  more  easily 
measurable  plan  of  attaching  the  spherical  and  cylindrical 
lenses  of  my  trial  case  to  the  objective  of  the  camera, 
and  I  have  thus  taken  a  number  of  photographs  in  1892—3 
and  again  in  the  year  1895.  The  result  of  these  experi- 
ments appears  to  me  to  prove  that  it  is  possible  to  fix  upon 
a  photographic  plate  a  very  curious  and  interesting  record 
of  many  of  the  features  of  ametropic"  visual  error,  appli- 
cable to  the  most  diverse  forms  of  objects  and  the  most 
diverse  conditions  of  sight,  but  at  the  same  time  it  al-o 
shows  that  the  ametropia  of  the  camera  exhibits  certain 
characteristic  features,  of  which  I  shall  endeavour  to  give 
some  account  later  on. 

My  plates,  however,  led  me  to  study  more  closely  the 
precise  aberrations  of  vision  which  characterise  the  differ- 
ent kinds  and  degrees  of  refractive  error,  and  I  have  been 
able,  by  following  this  path,  to  arrive  at  certain  general 
results  which  may  be  both  of  theoretical  interest  and  of 
practical  value.  The  starting  point  for  these  considera- 
tions is  the  well-known  phenomenon  of  doubling,  which  is 
a  familiar  experience  in  the  ordinary  cases  of  astigmic 
vision.  It  is  not  uncommon  to  find  patients  who,  on 
looking  at  the  test  types  in  the  consulting  room,  will  re- 
port that  they  see  two  lines  of  type  instead  of  one.  It 
will,  I  think,  be  found  that  actual  doubling  of  this  kind  is 
observed,  in  ordinary  cases,  only  where  the  object  is  a  line 
of  relatively  small  dimensions  or  a  simple  system  of  snch 
lines.  A  closer  observation  of  the  figures  presented  by  the 
test  types,  when  seen  with  my  own  or  with  an  artificial 
astigmia  beyond  the  range  of  complete  accommodation, 
convinced  me  that  the  doubled  vision  in  such  cases  might 
be  described  as  the  imperfect  superposition  of  a  series  of 
faint  multiples  of  the  original  letter. 

Before  considering  the  more  symmetrical  series  of  cases 
presented  by  an   ascending  series   of  M.   or   H.,  and   the 
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variations  of  this  scheme  produced  by  the  different  forma 
of  As. ,  it  will  be  desirable  to  note  a  common  phenomenon 
which  has  no  doubt  been  often  observed,  though  1  am  not 
aware  that  it  has  yet  been  accurately  studied.  1  describe 
the  case,  nol  so  much  for  its  own  sake,  as  because  it  may 
serve  at  the  outset  to  convey  a  definite  idea  of  that  which. 
as  I  hope  to  show  later  on,  is  the  type,  or  general  law,  by 
which  the  visual  effects  of  refractive  error  may  in  all  cases 
be  explained,  and  in  particular  I  have  satisfied  myself  by 
a  large  number  of  observations  that  it  is  the  key  to  that 
doubling  of  letters  or  other  objects  which  has  led  as  to 
characterise  certain  forms  of  retractive  error  a-  diplopia. 

Let  us  take  then  the  case  where  a  hypermetrope  who 
has  no  astigmic  error  whatever,  looking  at  my  cross  at  ."> 
or  6  metres,  relaxes  to  a  considerable  extent.  As  soon  as 
he  ceases  to  employ  the  focussing  power  necessary  for 
sharp  definition  of  the  object,  he  will  see — in  place  of  the 

two  bands  of  2  mm.  in  width  and  of  a  uniform  blackne 

two  systems,  each  of  which  will  be  of  greater  width  and  of 
diminished  average  intensity,  but  in  which  the  intensity 
will  not  be  evenly  distributed  over  the  width  of  the  in.  _ 
In  the  normal  case,  I  believe  that  the  outer  margins  of  the 
figure  will  be  found  to  be  columns  of  relatively  dark 
shadow,  and  the  interval  between  them  will  be  a  distinctly 
lighter  grey.  In  many  cases,  however,  the  first  form  may 
seem  to  be  rather  that  one  margin  of  the  image  will  be  a 
relatively  dark  and  distinct  column,  and  the  other  a 
diffused  shadow  without  any  definite  edge. 

If  the  observer  now  relaxes  to  a  slightly  greater  extent 
he  will  notice  that  the  image  has  become  more  complex. 
The  outer  dark  columns  will  seem  to  be  further  apart,  and 
a  central  dark  line,  which  may  often  be  taken  for  the  true 
line,  will  be  observable  in  the  centre  of  the  grey  interval. 
Some  observers  see  the  two  outer  bands  of  a  comparatively 
bluish  colour,  and  distinctly  contrasted  in  colour  with  the 
middle  one,  which  is  described  as  a  brownish  black.  If  the 
relaxation  is  pressed  to  a  still  further  point,  the  system  will 
be  found  to  grow  still  wider,  and  with  good  illumination  a 
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careful  observer  will  detect  that  each  series  comprie 
larger  system  of  light  and  dark  bands,  although,  as  the 
intensity  decreases  in  proportion  to  the  width  of  the 
System  and  the  number  of  the  bars,  very  accurate  observa- 
tion becomes  more  difficult.  I  have  found  it  possible, 
however,  to  recognise  the  presence  of  systems  of  at  least 
four  dark  elements,  especially  by  observing  the  phenomena 
produced  at  the  point  where  the  two  lines  of  my  cross  cut 
one  another.  In  very  high  relaxation  the  figure  at  this 
point  may  be  described  as  a  gridiron.  A  wide  square  dis- 
tinguished by  a  dark  margin  is  observable  in  the  centre  of 
the  field,  the  portions  of  the  arms  of  the  cross  nearest  the 
centre  being  observable  also  as  systems  of  diminishing  in- 
tensity which  pass  out  from  the  square. 

I  have  described  these  phenomena  in  some  detail,  because 
I  am  satisfied,  by  a  large  series  of  observations  of  various 
kinds,  that  they  give  us  a  simple  type  of  the  visual  troubles 
produced  by  any  kind  of  error  of  refraction. 

The  phenomenon  itself  seems  to  me  to  be  properly  called 
the  resolution  of  the  visual  image,  and  its  most  remarkable 
feature  is  that  as  the  picture,  which  was  sharply  defined  at 
the  focus,  grows  blurred  and  indistinct,  the  elements  com- 
posing it  are  not  distributed  by  an  even  radiation  in  all 
directions  outwards,  but  tend  to  be  distinctly  banded  into 
systems  composed  of  alternate  columns  of  light  and  dark. 

The  practical  importance  of  such  observations  will 
become  apparent  if  we  turn  now  to  consider  the  more 
complex  problems  ordinarily  dealt  with  in  the  consulting 
room.  I  am  now  satisfied  that  in  all  eyes  and  in  every 
case  of  refractive  error,  including  the  common  cases  of 
myopia  and  hypermetropia,  the  many  varieties  of  astigmic 
vision,  and  the  case  of  objects  slightly  outside  the  p.r.  or 
the  p.p.,  there  is  to  be  found  the  phenomenon  usually 
denoted  by  the  term  monocular  diplopia,  and  that  this  is  in 
fact  a  process  of  visual  resolution,  which  in  its  essence 
corresponds  to  the  type  above  described.  It  is,  therefore, 
erroneous  to  use  the  term  as  if  it  applied  only  to  a  peculiar 
and   relativelv    rare    kind    of    visual    defect.      Monocular 
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diplopia,  in  a  word,  is  the  common  characteristic  of  :ill  the 

varieties  of  refractive  error. 

It  has  been  heretofore  supposed  that  the  phenomena  of 
double  or  multiple  images  in  monocular  vision  wer 
remarkable  that  they  must  be  a  symptom  of  some  distinc- 
tive trouble.  Stellwag  von  Carion  described  such  a  doub- 
ling of  lines  with  great  care  many  years  ago,  and  fancied 
that  he  had  deduced  from  it  the  presence  in  the  eye  (under 
circumstances  of  fatigue)  of  some  characteristics  of  polari- 
sation or  double  refraction.  It  has  been  common  to  treat 
the  same  symptom  at  the  Salp&triere,  on  the  authority  of 
Charcot,  as  if  it  were  a  distinct  indication  of  hysteria. 
Some  of  the  best  optical  writers  have  treated  it  as  if  it 
must  be  due  in  most  instances  to  incipient  cataract.  Leroy 
treated  it  in  1889  as  a  rare  condition,  due  to  fatigue  of  the 
ciliary  muscle.  I  have  myself  been  able  to  show  that  the 
particular  phenomena  of  fatigue  described  by  Leroy,  as 
also  those  set  out  in  Stellwag's  paper,  are  due  to  what  I 
have  called  "  Tarsal  Asthenopia/'  i.  e.  to  a  particular  kind 
of  temporary  corneal  astigmia.* 

These  special  symptoms  of  fatigue  are  in  so  far  peculiar 
that  they  indicate,  as  I  have  explained  in  the  paper  in 
question,  that  the  vertical  meridian  of  the  cornea  alone  is 
out  of  focus.  I  have  now  to  add,  however,  that  any  meridian 
of  any  eye  (illustrations  of  such  cases  will  be  given  later) 
will  always,  when  its  focus  does  not  fall  on  the  retina, 
afford  us  examples  of  monocular  diplopia,  or  polyopia  ;  and 
that,  in  fact,  the  presence  of  multiple  images  in  monocular 
vision  is  not  only  not  of  itself  a  symptom  of  special  disease, 
but  is  the  common  law  of  all  cases  where,  from  whatever 
cause,  the  object  is  somewhat  out  of  focus. 

It  is  a  curious  and  a  remarkable  fact  that,  as  my  photo- 
graphic plates  will  show,  the  camera  in  this  respect  is 
altogether  different  from  the  eye.  The  nature  and  signifi- 
cance of  this  variation  will,  however,  be  best  considered 
after  the  plates  themselves  have  been  described. 

*  See  my  paper  on  "  Lid-pressure  on  the  Cornea,"  in  the  '  Transactions  of 
the  International  Ophthalmological  Congress,  Edin.,  1894,'  p.  10". 
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In  dealing  with  the  photographic  series,  I  propose  to 
present  a  certain  number  of  characteristic  photographs 
which  I  took  of  my  test-types,  cluck  face,  and  cross,  under 
the  varying  circumstances  which  represent  the  usual  forms 
of  refractive  error.  I  may  say,  in  advance,  that  I  have 
tested  these  photographs  carefully  in  various  way-,  by 
comparing  them  directly  with  the  appearances  which  are 
observed  by  an  eye  in  which  the  corresponding  refractive 
error  has  been  artificially  produced  by  arming  it  with  dis- 
appropriate lenses,  and  I  am  satisfied  that,  speaking- 
broadly,  and  subject  always  to  the  important  variations 
already  noted,  the  photographic  deformations  are  suffi- 
ciently correct,  both  in  kind  and  in  degree,  at  least  until 
we  reach  what  I  may  call  the  more  extreme  forms  of 
error. 

In  comparing  my  photographs  in  this  manner  against  an 
artificially  abnormal  eye,  I  have  been  able  to  observe  more 
closely  than  has,  I  think,  been  hitherto  done,  the  action  of 
certain  sources  of  error  as  to  the  reading  of  test  types  and 
as  to  the  question  of  acuity  in  general,  which  are  of  con- 
siderable practical  importance  for  the  purposes  of  the 
consulting  room.  I  was  at  first  inclined  to  suppose  that 
my  photographs  were  wholly  incorrect,  since  it  appeared 
that,  in  many  cases,  an  observer  looking  through  a  corre- 
sponding lens  was  able  to  make  out,  with  confidence  and 
apparent  ease,  a  letter  or  a  line  which  seemed  in  the  photo- 
graph to  be  very  bad.  By  pushing  the  investigation 
further,  and,  in  particular,  by  causing  the  observer  to  de- 
scribe through  the  corresponding  lens  other  test  types  with 
which  he  was  not  familiar,  I  am  led  to  the  conclusion  that 
the  apparent  higher  acuity  of  the  eye,  armed  with  a  given 
lens,  as  compared  with  the  camera  with  the  same  lens 
placed  in  contact  with  the  objective,  is  the  result,  in  great 
part,  of  certain  habits  and  characteristics  of  the  eye,  which 
are  either  always  present,  or  are  so  difficult  to  guard 
again<t  that  even  the  most  cautious  observers  are  more  or 
less  affected  by  them.  I  would  classify  these,  dealing 
always  with  monocular  vision  only,  as  follows  : 
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1.  Orientation  by  shifting  the  head  to  obtain  slightly 
different  points  of  view. 

2.  Orientation,  even  when  the  head  is  fixed,  by  slight 
movements  of  the  eye  within  the  field  of  the  glass. 

3.  Alteration  of  the  image  by  slight  inclinations  of  the 
plane  of  the  glass  round  a  vertical  or  horizontal  axis. 

4.  Modifications  of  the  image  simply  by  variation-  back- 
wards and  forwards  in  the  accommodation  of  the  eye. 

5.  Clignemeiit,  pure  and  simple,  adopted  as  a  means  of 
cutting  off  the  diffusion-elements. 

6.  The  secondary  effects  of  clignemeiit,  which  produce 
various  and  sometimes  striking  alterations  in  the  curvature 
of  the  vertical  meridian,  by  means  of  the  creation,  and  on 
a  repeated  clignemeiit  the  accumulation,  of  what  I  may  call 
the  "  viscous  wave"  in  the  middle  portion  of  the  pupillary 
area. 

All  these  actions,  which  are  automatic  and,  except  to  a 
very  acute  observer,  perfectly  unconscious,  have  the  effect 
of  giving  the  eye  several  different  pictures  for  comparison, 
and  these  pictures  represent,  in  fact,  so  considerable  a 
range  of  varying,  and  yet  analogous  deformations  of  the 
same  letter,  that  they  give  an  intelligent  and  active-minded 
person  a  very  considerable  collection  of  data,  upon  which 
he  can  build  an  inference  as  to  what  the  real  letter  might 
be.  I  need  hardly  add  that  the  intellectual  process  of  in- 
ferring from  all  manner  of  slight  hints  and  suggestions, 
what  in  each  instance  the  correct  answer  should  be,  is  an 
energy  so  constantly  present,  and,  in  certain  subjects  so 
exceedingly  subtle  and  acute,  that  it  is  very  difficult  to  set 
limits  to  its  activity.  I  am,  indeed,  quite  certain  that, 
although  I  personally  endeavour  to  take  every  imaginable 
precaution  against  inference  in  general,  and  against  all  the 
errors  above  stated,  when  I  am  testing  the  acuity  of  a 
patient,  yet  it  is  really  almost  impossible  to  eliminate  them 
with  any  completeness. 

A  special  and  important  advantage  in  acuity  in  favour 
of  the  eye  results  from  the  fact  already  mentioned,  that 
the  camera  has  little   or  no  "  diplopia."       The  blurs  and 
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deformations  of  test-types,  as  seen  by  the  eye  under  any 
conditions  of  refractive  error,  may  be  described  as  in- 
variably exhibiting-  bands  or  reduplications,  which  Ci 
the  usual  picture  in  some  cases  to  seem  at  first  sight 
curiously  different  from  the  photographic  plate,  in  which 
anything-  like  a  marked  reduplication  is,  in  my  experience, 
exceedingly  rare,  and  anything  like  what  I  have  called  the 
banded  appearance  or  the  systems  of  resolution  is  never  to 
be  found.  This  peculiarity  in  the  visual  picture  gives  us, 
especially  in  the  case  of  certain  letters,  such  as  the  letter 
H,  a  result  in  the  way  of  apparent  acuity  considerably 
better  than  would  be  inferred  from  the  correspond  ing 
photograph.  As  in  the  case  of  the  comparison  of  the 
orientation  images  and  other  slight  variants  above  de- 
scribed, so  in  the  case  of  the  banded  image  of  a  simple 
letter,  even  if  there  be  no  orientation  at  all,  it  is  possible 
for  the  observer  to  start  a  subtle  chain  of  inferences  as  to 
what  original  scheme  of  simple  lines  should,  by  reduplica- 
tion, produce  the  banded  image  which  he  sees,  and  with 
the  help  of  such  an  inference,  acting  of  course  uncon- 
sciously, he  may  detect  a  letter  which  seems  in  the  photo- 
graph to  be  unrecognisable.  The  process  of  resolution  into 
bands  or  duplicate  images  often  goes  so  far  in  the  case  of 
a  human  eye  thrown  out  of  focus,  that  a  whole  line  of  the 
test-types  will  be  seen  as  if  there  were  two  or  three  super- 
posed lines,  of  which  it  may  easily  appear  that  the  outer- 
most lie  clear  of  one  another  altogether.  In  such  a  case,  if 
it  should  happen  that  one  or  other  of  the  outer  images  is  of 
sufficient  intensity  to  come  within  the  range  of  the  mini- 
mum visibile,  this  peculiar  incident  of  the  visual  trouble 
will  sometimes  make  a  letter  or  line  almost  easily  legible  to 
the  eye,  when  it  is  in  reality  very  widely  diffused,  and  will 
appear  in  the  photograph  merely  as  a  very  extended  and 
formless  shadow. 

With  these  preliminary  observations,  I  will  proceed  to 
describe  the  visual  effect  of  various  simple  degrees  of  re- 
fractive error,  as  they  are  simulated  by  the  photographic- 
process. 
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With  the  view  of  simplifying  the  reference  fco  my  photo- 
graphic plates,  I  have  ventured  to  use  for  them  ;i  modified 
form  of  the  common  notation.  I  indicate  each  degree  of 
refractive  error,  whether  it  be  a  general  error  or  ;i  wanl  of 
correspondence  between  the  meridians,  by  considering  that 
the  abnormal  eye  is  an  emmetropic  eye  armed  with  such  a 
lens  as  would  produce  the  error  found.  For  example,  a 
myopia  of  1  dioptre  will  be  described  in  the  notation 
simply  as  "error  +  1,"  meaning  that  the  eye  of  a  myope 
of  1  D.  may  be  considered  as  if  he  were  emmetropic,  but 
had  added  to  the  normal  eye  a  +  1  lens.  In  like  manner 
a  person  with  2D.  of  hypermetropia  would  be  indicated  in 
this  notation  by  the  simple  form  "error  —  2"  this  being 
the  lens  which,  if  added  to  an  emmetropic  eye  would  pro- 
duce the  phenomena  of  the  case.  The  application  of  this 
formula  to  astigmic  error  is  equally  simple.  A  direct 
myopic  astigmia  of  1  D.  is  simply  "  error  0  4-  1  ;"  that  is 
to  say,  it  may  be  considered  as  an  emmetropic  eye  with  an 
added  convex  cylinder  of  1  D.  placed  with  its  axis  hori- 
zontal. In  other  words,  the  vertical  meridian  in  this  case 
is  more  refractive  than  the  horizontal,  and  the  astigmia  is 
consequently  direct.  Where  we  have  a  case  of  inverse 
myopic  astigmia,  on  the  contrary,  the  notation  will  be  for 
analogous  reasons  "error  90  +  1." 

By  a  similar  process  it  will  be  apparent  that  the  nota- 
tion for  hyperopic  astigmia  works  the  reverse  way.  A 
direct  hyperopic  astigmia  of  1  D.  is  "  error  90  —  1,"  and 
an  inverse  hyperopic  astigmia  of  the  same  degree  is  "  error 
0  —  1."  It  may  be  noted,  as  an  accidental  advantage  of 
the  notation,  that  at  least  in  the  simple  cases  the  glass  re- 
quired to  correct  the  error  may  be  seen  from  the  formula 
by  simply  changing  the  algebraic  sign,  without  any  risk  of 
confusion. 

I  propose  now  to  describe  the  simpler  series  of  my 
plates,  and  I  shall  commence  with  those  produced  by  affix- 
ing to  the  camera  the  lower  degrees  of  spherical  lenses. 
Upon  examination  it  was  apparent  that  the  +  and  —  error 
of  each  degree  were  so  exactly  alike  that  it  would  be  im- 
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possible  to  tell  whether  a  particular  plate  was  obtained  by 

the  myopic  or  the  hyperopic  process.  I  shall,  therefore, 
reproduce  here  only  the  photographs  representing  the 
myopic  series. 

I  take  first  "  error  4-  0'25/J  comparing  it  with  a  normal 
photograph  taken  under  precisely  the  same  conditions,  but 
with  the  most  accurate  possible  focussing*.  The  position  of 
the  camera  and  the  quality  of  the  sensitive  plate  may  be 
taken  as  the  same  throughout.  The  first  series  were  taken 
with  one  of  Ross's  "  Eapid  Symmetrical  Lenses  "  (No.  6) 
at  a  distance  of  204  cm.  with  a  half-inch  diaphragm  ;  and 
the  lenses  for  error  were  fixed  in  all  cases  as  close  as  pos- 
sible on  the  inside  of  the  objective. 

Fig.  24. 
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Error    +  0"25. 


In  the  quarter-dioptre  error  the  margins  of  all  the  letters 
show  a  very  slight  haziness.      This  does  not  affect  the  legi- 
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bility  of  the  large  letters,  but  disturbs  the  smaller  ones  in 
a  way  that  is  quite  noticeable.  In  the  cross  both  lines  are 
widened  and  blurred  as  compared  with  the  normal,  but  the 
blurring  is  so  slight  that  an  ordinary  observer  looking  at 
the  distant  cross  would  be  almost  certain  to  say  that  he 
saw  it  perfectly  well.  The  same  is  true,  of  course,  of  the 
rays  of  the  clock.  It  must  not  be  supposed,  however, 
from  this  that  the  blurring  of  such  a  line  produced  by  an 
error  of  025  D.  is  not  perceptible,  because,  as  will  be 
seen  when  we  come  to  consider  the  astigmic  series,  it 
is  quite  possible  to  detect  the  difference  when  one  has  two 
lines  to  compare,  one  of  which  is  normal,  and  the  other  is 
seen  through  an  error  of  0'25  D. 

Fig.  23. 
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In  the  next  plate,  which  represents  "  error  +  0*5,"  the 
blurring  is  much  more  marked,  and  the  blackness  of  the 
smaller  letters  has  faded.      Even  in  the  line  A  0  V  the  0 
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has  lost  its  blackness,  and  the  clear  space  in  its  centre  is 
diminished  in  size  from  an  overlapping  of  the  circles  of 
dispersion.  The  A  and  the  V  of  this  line  show  the  original 
blackness  only  where  their  elements  are  naturally  broader 
than  those  of  the  O.  In  the  TN  Z  L  line  the  N  and  the  Z 
begin  to  assume  a  characteristic  deformation,  which  will 
be  found  to  be  due  to  the  superposition  of  their  elements, 
instances  of  which  will  also  be  found  in  the  next  line. 

The  lines  of  the  cross  are  wider  and  more  blurred, 
and  the  overlapping  of  its  elements  makes  a  distinct  square 
in  the  centre.  The  overlapping  of  the  lines  of  the  clock 
face  also  produces  an  interesting  and  beautiful  stellar 
appearance  round  the  centre  point,  of  which  no  trace  was 
observable  in  the  plate  of  error  0'25.  The  star  so  formed 
shows  a  light  space  at  the  centre,  but  this  is  considerably 
smaller  in  diameter  than  the  actual  light  space  seen  in  the 
normal  plate.  It  has  been  encroached  upon,  as  a  close 
examination  of  the  photograph  will  show,  by  a  kind  of 
penumbra  composed  of  the  dark  elements  thrown  inwards 
from  the  ring  where  the  clock  lines  come  close  together. 
In  the  normal,  the  fact  that  they  do  not  touch  one  another 
at  the  edge  of  the  central  circle  is  easily  seen.  In  the  plate 
for  "  error  0*25,"  they  already  appear  to  form  a  kind  of 
dark  ring.  In  the  plate  for  "  error  0*5,"  which  I  am  now 
describing,  the  dark  ring  is  not  only  a  distinct  but  a  wider 
belt,  enclosing  the  penumbra  already  referred  to.  A  little 
examination  will  show  that  the  ring  and  the  rays  equally 
dark  that  run  out  from  it  and  complete  the  stellar  figure 
correspond  precisely  to  the  places  where  each  of  the 
blurred  lines  of  the  clock  overlaps  its  neighbour.  These 
overlapping  segments  appear  to  extend  in  the  0*5  plate 
for  a  distance  of  rather  less  than  half  the  radius  of  the 
clock  face.  The  outside  portion  of  the  lines  forms  a  per- 
fectly symmetrical  system  of  blurred  bands,  by  which  the 
free  angular  space  is,  however,  so  far  reduced  that  even  at 
the  periphery  there  is  probably  not  more  than  half  the 
light  circumference  which  is  visible  in  the  normal  plate. 

In  the  same  plate  there  may  be  noticed  in  the  case  of 
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the  O  a  very  interesting  appearance,  which  will  be  repeated 
several  times  in  the  plates  still  to  be  described.  The  0  of 
the  DUOHN,  and  indeed  also  the  D  of  that  line,  ami  to 
some  extent  the  U,  appear  in  the  photograph  as  a  small 
black  spot,  surrounded  by  a  more  or  less  circular  shadow, 
in  which,  however,  attentive  observation  will  show  that 
there  is  a  narrow  light  ring  close  round  the  central  dot. 
This  appearance  in  the  O  is  really  analogous  in  all  respects 
to  the  phenomenon  described  in  my  explanation  of  the 
changes  which  take  place  in  the  clock  face.  The  process 
through  which  the  letter  passes  can  be  observed  beautifully 
by  following  the  larger  O  through  the  plate  that  is  now 
being  described  and  the  two  following  plates.  I  have  said 
that  in  this  plate  the  larger  O  shows  a  narrower  light  centre 
and  a  darker  rim.  In  the  next  plate,  "error  +  0'75,"  the 
light  centre  has  become  very  small,  and  it  is  surrounded 
by  a  faint  dark  ring,  round  which  there  is  a  comparatively 
wide  and  faint  penumbra.  In  the  "error  +  1"5"  plate 
the  observer  will  be  surprised  to  find  that  the  centre  of 
the  O  has  become  a  circular  dark  spot,  and  the  faint 
penumbra,  which  is  still  wider,  now  extends  out  from  it 
evenly  on  all  sides. 

Passing  to  the  photograph  representing  "error  +  0*75  " 
(Fig.  26)  we  find  that  the  blurring  has  proceeded  so  far  that 
the  visibility  of  even  the  larger  letters  is  affected,  and  that 
it  is  difficult  to  make  out  even  the  line  T  X  Z  L.  Even  the 
large  Z  has  now  lost  so  much  of  its  blackness  that  if  we 
took  away  the  penumbra  of  shadow  its  lines  would  seem  to 
be  singularly  narrow.  It  is  also  observable  that  the 
sharpness  of  its  angles  is  gone,  and  that  it  shows  a  ten- 
dency to  accumulate  the  intensity  of  its  blackness  at  the 
corners.  The  tendency,  however,  is  shown  still  more 
markedly  in  the  X  of  the  next  line,  and  a  similar  appear- 
ance may  be  noticed  at  the  ends  of  the  cross  bars  of  the 
H  following.  It  is  noticeable  that  in  the  case  of  the  Z 
and  the  L  there  are  spots  or  cross  bars  comparatively  dark 
in  the  lower  part  of  the  letter.  A  little  study  of  the 
photograph  will  show  that  all  of  the  instances  I  have  cited 
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as  giving  special  points  of  blackness  are  in  reality  minor 
cases   of  the  phenomenon  we  have  observed  in  the  clock 


Fig.  20. 


Error  +  0'75. 

face  of  the  other  plates.  The  same  appearance  may  be 
seen  in  a  beautifully  developed  form  in  the  clock  face  of 
the  0*75  plate,  where  it  will  be  observed  that  the  diffusion 
of  the  dark  elements  towards  the  inside  of  the  dark  ring  has 
reduced  the  light  space  to  a  comparatively  small  spot,  and 
that,  on  the  other  hand,  the  dark  radiant  points  of  the  stellar 
figures  which  represent  the  overlapping  of  the  blurred  lines 
have  reached  far  beyond  the  half -radius,  and  come  within  a 
comparatively  short  distance  of  the  apparent  periphery, 
which  is  itself  encroached  upon  by  an  outer  band  of  pen- 
umbra, representing,  no  doubt,  the  dark  elements  thrown 
inward  by  the  black  card  upon  which  the  clock  is  mounted. 
The  blurred  lines,  in  so  far  as  they  do  not  overlap,  have 
become  hardly  more  than  a  grey  shadow  covering  the  rest 
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of  the  clock  face,  so  that  scarcely  anything  of  the  Light 
intervening  space  can  be  any  longer  detected.  In  a 
corresponding  way,  the  lines  of  the  cross  have  widened 
and  faded  into  faint  shadow  bands. 

When  I  pass  to  the  photographs  taken  with  an  error  of 
more  than  1  D.,  I  ought  to  say  that  my  observations  lead 
me  to  think  it  is  at  least  doubtful  whether  they  do  not,  for 
some  reason,  exaggerate  the  relative  error. 

Fig.  27. 


Error  +  1"5. 


The  plates  for  higher  powers  are,  of  course,  less  open  to 
definite  description.  In  the  "  error  +  1*5  "  the  chief 
thing-  notable  is  the  prominence  of  the  angular  patches  in 
the  big  Z,  and  the  tendency  of  the  superposed  dark  spaces 
in  the  X  H  to  form  something  like  a  cross  in  the  middle 
of  an  oblong  patch  of  shadow. 

If  we  pass  now  to  consider    the   series  of  photographs 
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representing  simple  astigmia,  we  shall  be  struck  at  once  by  the 
greater  legibility  of  their  letters.  It  is  evident  in  glancing 
over  the  whole  series  that  one  element  in  the  letters,  and 
one  line  in  the  clock  dial  and  cross,  is  well  defined.  The 
camera  has,  in  fact,  brought  into  focus  one  principal 
meridian  in  each  case,  while  the  opposite  meridian  is 
blurred.  A  general  glance  at  these  series  shows  also  that 
the  plates  representing  myopic  direct  astigmia  may  be  con- 
sidered to  be  exactly  the  same  as  those  which  represent 
hvperopic  inverse  astigmia,  accommodation  being  of  course 
supposed  to  be  at  rest.  There  is  practically  no  difference, 
for  example,  between  the  photographs  of  "error  0  +  1  "  and 
"error  0  —  1"  (Fig.  28).  The  same  is  true  of  the  converse  case, 
for  no  practical  difference  is  observable  between  the  photo- 
graphic result  of  myopic  inverse  and  hvperopic  direct 
astigmia,  e.  g.  between  "  error  90  +  1  "  and  "  error  90—1  " 
(Fig.  29). 

Fig.  28. 


N  II 

A    Q    V 

!      f  1            t         - 

^^^^B 

N   II 

lit       .  1 

Error  0  +  1. 


Error  0—1. 


216 


MISCELLANEOUS. 
Fio.  29. 


2 

LJ 

:  z        ■ 

Error  90+1. 


Error  90-1. 


It  has  often  been  a  question  whether  myopic  direct  or 
myopic  inverse  As.  causes  the  greater  loss  of  distinctness 
in  the  test-types.  The  photographs  answer  the  question 
by  showing  that  it  is  myopic  inverse  astigmia,  which  pro- 
duces the  greater  difficulty  in  reading  distant  types  of  the 
form  here  represented.  The  reason  seems  to  be  that 
when  the  horizontal  meridian  is  out  of  focus,  the  elements 
which  are  blurred  and  confused  by  partial  superposition 
of  duplicates  are  those  vertical  lines  which,  in  the  majority 
of  the  letters  used,  are  the  most  important  determining 
factors  for  identification.  This  result,  however,  raises  at 
the  same  time  a  side  question  of  much  practical  importance, 
which  has  been  much  discussed  in  the  profession,  but  is  as 
yet,  in  my  opinion,  by  no  means  settled.  With  the  card 
which  I  chanced  to  use  for  these  experiments,  it  is  clear, 
as  I  have  said,  that  a  deformation  of  the  vertical  elements 
produces  a  much  larger  diminution  of  apparent  acuity  than 
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an  equal  degree  of  deformation  which  happens  to  be 
horizontal.  Other  letters  or  figures  would  give  an  opposite 
result,  and  1  think  it  is  plain  that,  in  order  to  obtain  a 
test  of  anything  like  uniform  accuracy  for  the  purpoa 
the  consulting  room,  we  require  test  cards  which  shall 
results  as  far  as  possible  independent  of  the  angle  of 
astigmic  error.  I  need  not  here  pursue  this  subject,  for  I 
shall  take  occasion  to  return  to  it  later,  but  I  mention  it 
aa  it  is  directly  connected  with  the  general  appearances 
presented  by  my  series  of  astigmic  plates. 

The  fact  that  a  comparison  between  the  plates  which 
represent  the  two  classes  of  myopic  astigmia,  has  shown 
that  0  +  1  interferes  much  less  than  90  +  1  with  the 
legibility  of  distant  types,  suggests  the  explanation  of  a 
fact  which  sometimes  forces  it<elf  upon  our  attention  in 
the  consulting  room,  namely,  that  patients  seem  to  accept 
convex  cylinders,  axis  horizontal,  whether  they  need  them 
or  not.  It  is  manifest  that  even  the  emmetropic  observer 
will  see  better  when  the  axis  of  the  +  cylinder  is  horizontal 
and  not  vertical.  It  may  not  be  out  of  place  to  state  the 
practical  inference,  that  we  should  be  on  our  guard  not  to 
push  convex  cylindrical  glasses  in  the  determination  of 
astigmia,  as  we  would  push  convex  spherical  glasses  in  the 
determination  of  hypermetropia. 

From  the  resemblances  noted  between  M.  As.  direct 
and  H.  As.  inverse,  and  the  differences  noted  between  the 
effect  on  acuity  of  the  two  classes  of  M.  As.,  it  may 
obviously  be  inferred  that  a  corresponding  difference  will 
be  observed  in  H.  As.,  that  is  to  say,  that  H.  As.  direct 
will  render  our  test-types  more  illegible  than  H.  As. 
inverse  (the  accommodation  of  course  being  supposed  to 
be  at  rest).  A  glance  at  the  photographs  shows  that  it 
is  so;  "error  90—1  "  is  apparently  more  disturbing  than 
"  error  0  —  1."  It  is  proper  to  observe  here  that  this  fact 
is  of  some  practical  importance,  particularly  for  the  prac- 
titioner who  allows  himself  to  turn  a  cylindrical  glass 
now  vertical  and  now  horizontal,  in  order  to  determine  the 
position  at  which    it    gives   the   best  result.      The   photo- 
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graphs  make  it  evident  that  even  the  emmetropic  patient 
who  looks  through  a  concave  cylindrical  glass,  without 
accommodating,  will  prefer  to  have  its  axis  horizontal. 
If,  on  the  other  hand,  he  accommodates  to  a  degree  equal 
in  dioptres  to  the  number  of  the  cylindrical  glass,  he  will 
soo  best  with  its  axis  vertical,  in  all  cases  seeing  the  test- 
types  best  when  the  vertical  line  of  the  clock  is  distinct. 
One  other  general  observation  ought  to  be  made  before 
proceeding-  to  describe  the  details.  In  observing  the 
] dates  in  which  the  vertical  line  of  the  cross  is  clear,  a 
superficial  observer  may  be  surprised  by  the  fact  that 
other  vertical  lines,  such  as  the  uprights  of  the  N  and  II, 
are  notably  indefinite  and  shadowed  at  their  extremities, 
so  that,  for  instance,  in  the  plate  representing  "error 
0  -I-  1'5,"  a  person  describing  the  picture  without  previous 
knowledge  of  the  subject  would  probably  say  that  the 
horizontal  lines  were  almost  entirely  gone,  and  the  vertical 
lines  much  impaired.  The  explanation  will  at  once  occur, 
that  the  deformation  at  the  ends  of  a  vertical  line  is  in 
fact  a  deformation  of  its  horizontal  edges. 

I  now  proceed  to  call  attention  shortly  to  the  distinctive 
characteristics  of  my  series  of  astigmic  plates,  and  I  will 
first  refer  to  the  regular  series  representing  what  is  usually 
called  direct  M.  As.,  that  is  to  say  "error  0  +  0'25," 
"0  +  0-5,"  &c,  up  to  "error  0  +  Vb."  The  most  interest- 
ing point  about  the  plate  which  has  an  error  of  0*25  D. 
only,  is  the  fact  to  which  I  have  already  alluded,  that  the 
difference  between  the  vertical  and  the  horizontal  produced 
by  that  small  degree  of  error  is  <ven  with  great  clearness 
by  the  opportunity  of  direct  comparison  presented  by  the 
lines  of  the  cross.  It  will  be  seen,  in  fact,  on  examining 
the  plates,  that  even  this  small  error  is  almost  as  easy  to 
recognise  by  this  test  as  much  higher  degrees  of  error  in 
the  same  series.  I  may  venture,  in  this  connection,  to 
direct  attention  to  the  fact  that  the  photographs  also  show 
the  remarkable  superiority  for  this  important  purpose  of 
the  method  of  testing  by  the  cross,  as  compared  to  the 
earlier  method  of  referring  the  patient's  eye  to  the  lines 
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of  the  clock.  Even  a  fairly  good  observer  might  examine 
the  clock  face  in  the  plate  representing  "error  0  +  0-25  " 
without  being  able  to  say  with  any  certainty  that  he  saw 
the  vertical  linos  in  it  better  than  the  others,  whereas  tin- 
difference  between  the  two  lines  of  the  cross  is  not  only 
evident  but  somewhat  striking. 

Fig.  30. 
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In  the  case  of  "  error  0  +  0*75  "  the  horizontal  elements 
and  the  tops  and  bottoms  of  verticals  are  blurred,  and 
extended  to  a  greater  degree.  The  two  lowest  lines  are 
twice  their  natural  height,  and  seem  to  be  regularly 
doubled.  In  the  T  X  Z  L  line  the  Z  has  lost  more  than  the 
other  letters,  no  doubt  because  it  is  composed  of  fewer 
vertical  elements.  The  top  of  the  T  and  the  horizontal 
line  of  the  L  are  much  blurred,  so  that  they  appear  as 
thick  bands  of  shadow.  The  relative  disappearance  %not 
only    of  the    horizontals   of  the    small    Z,  but    also  of  the 


220 


MISCELLANEOUS. 


cross  bar  of  the  large  H,  and  of  the  closing  curves  at  the 
top  and  bottom  of  the  large  and  small  0  are  notable 
features.  The  DUOHN  line  now  begins  to  show  an  ap- 
pearance which  is  frequently  seen  both  in  the  camera 
plates  and  in  the  descriptions  given  by  astigmic  observers 
— that,  namely,  of  "  a  line  of  badly  made  IPs."  The 
reason,  of  course,  is  because  the  letters  happen  to  be  so 
constructed  that  each  of  them  has  two  fairly  marked 
vertical  elements,  and  that  each  also  has  cross  elements 
at  some  point  or  points  of  its  height.  The  former  are  the 
more  prominent,  and  with  an  error  which  causes  verticals 
to  prevail  over  horizontals,  they  give  the  observer  the 
primary  impression  that  the  letter  has  two  uprights,  with 
something  vaguely  distinguished  as  a  shadow  between 
them.  As  the  observer  always  reasons  in  presence  of 
such  data,  it  will  be  seen  that  it  is  very  natural  for  him  to 

Fig.  31. 


Error  0  +  075. 

describe    the  appearance  as   a   badly  made    H,  unless    he 
knows  beforehand  what  the  letter  is. 
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In  "  error  0  +  1  "  (Fig.  28),  the  faults  already  noticed  in 
the  other  plates  are  more  evident.  The  letters  of  the  three 
lowest  lines  seem  each  to  be  composed  of  one  or  two  faint 
vertical  lines,  and  all  look  alike.  The  O  of  the  DUOHN 
line  bears  a  faint  resemblance  to  a  figure  of  8.  The  Z  of 
the  next  line  above  shows  two  triangular  dark  patches,  one 
near  either  extremity  of  its  diagonal  line,  separated  by  ;i 
light  interval.  A  little  observation  of  this  letter  will  show 
that  the  dark  spots  are  precisely  the  area  where  the  diffu- 
sion bands  of  the  horizontal  lines  happen  to  be  superposed 
upon  the  diagonal.  As  the  latter  is  already  somewlmt 
blurred  by  the  weakening  of  its  horizontal  elements,  the 
portion  of  it,  in  the  centre,  where  it  has  to  rely  entirely 
on  its  own  intensity,  appears  to  be  relativel}'  light,  by 
comparison  with  the  other  sections,  where  it  is  reinforced 
by  elements  belonging  not  to  itself,  but   to    the  horizontal 

lines. 

Fig.  32. 
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The  next  plate,  which  is  that  for  "error  0-f  1*5  "  is 
chiefly  conspicuous  by  the  fact,  that  the  appearance  of  the 
two  dark  spots  divided  by  a  comparatively  light  space  is 
now  observable  in  the  large  Z,  while  the  second  Z  has  by 
further  resolution  become  illegible.  There  is  now  a  marked 
tendency  to  an  appearance  of  vertical  elongation  in  the 
clock  face,  as  to  which  it  will  be  also  seen  that  the  hori- 
zontal radii  are  only  with  difficulty  to  be  made  out, 
whereas,  on  the  contrary,  it  is  only  the  sides  of  the  peri- 
phery on  which  they  abut  which  can  be  said  to  be  at  all 
clearly  defined.  It  will  be  seen  that  the  overlapping  of 
the  outside  dark  elements,  which  I  mentioned  in  connec- 
tion with  the  M.  and  H.  series,  has  become  a  noticeable 
phenomenon,  even  at  the  top  and  bottom  of  each  card. 
The  vertical  extremities  of  the  card  pass  from  a  high  light 
to  the  tone  of  the  ground  by  a  gradual  change,  which, 
seen  in  contrast  with  the  sharpness  of  the  other  edges, 
gives  the  picture  at  first  the  appearance  of  being  a  photo- 
graph of  something  seen  in  relief,  as  if  the  top  of  the  card 
were  bevelled. 

The  series  of  plates  just  described  has  to  be  observed, 
as  I  have  already  said,  from  another  point  of  view,  which 
is  at  least  equally  important.  By  comparing  the  four 
plates  representing  1  D.  of  As.,  that  is  to  say,  "  error 
0+1,"  error  0-1,"  "error  90+1,"  "error  90-1,"  it 
will  be  at  once,  I  think,  apparent  that  the  two  former,  in 
which  the  vertical  lines  are  left  to  prevail,  are  practically 
identical,  and  that  the  two  latter,  in  which  the  verticals 
are  weakened,  agree  fully  with  each  other,  although 
they  differ  entirely  from  the  transverse  pair.  It  is  very 
interesting  to  compare,  in  such  a  series  of  plates  as  these, 
the  photographic  effect  upon  any  given  series  of  letters  of 
throwing  out  of  focus  at  one  time  the  vertical  meridian, 
and  at  another  the  horizontal ;  and  it  suggests,  amongst 
other  thing's,  the  importance  of  directing  attention  to  the 
choice  and  the  character  of  the  letters  to  be  exhibited,  if 
our  test-types  are  to  be  relied  on  as  a  really  accurate  index 
of  the  acuity  of  patients,  whose  refractive  error  is  as  yet 


VISUAL    EFFECTS    OF    REFRACTIVE    ERROR.  223 

unknown.  It  will  be  observed,  for  example,  by  comparing 
the  two  plates  taken  with  cylinders  with  axis  at  90,  against 
the  two  taken  with  axis  at  0,  that  in  the  fourth  line  the 
Z  in  the  former  pair  is  completely  legible,  whereas  in  the 
latter  it  is  exceedingly  difficult  to  make  out,  and  that,  on 
the  other  hand,  the  N  in  the  zero  plate  is  not  seriously 
injured,  whereas  in  the  90  plates  a  patient,  if  he  guessed 
at  it  at  all,  would  be  quite  as  likely  to  call  it  a  W  ;  an 
error  which,  in  fact,  in  my  experience  is  made  in  the  case 
supposed.  If,  again,  we  examine  the  DUOHN  line,  it  will 
be  seen  that  in  the  zero  plates  it  might  well  be  made  out 
1  iv  a  clever  patient,  whereas  in  the  90  plates  it  has  become 
a  perfectly  unintelligible  series  of  signs,  of  which  the  first 
three  remind  one  chiefly  of  a  Greek  capital  S,  whereas  the 
fourth  is  simply  a  -f-  sign  upon  a  belt  of  shadow. 

To  complete  the  same  series,  I  have  added  a  plate  for 
"error  135 +  0*75"  (Fig.  33),  which  is  suggestive  of  the 
appearance  that  characterises  the  deformation  of  the  letters 
in  question  in  the  case  of  those  astigniics  whose  principal 
axes  are  oblique.  A  curious  feature  here  is  that  the  lines  of 
the  cross,  which  happen  to  be  vertical  and  horizontal,  and 
therefore  subject  to  equal  weakening,  are  comparatively 
well  seen.  The  same  principle,  as  the  plate  very  clearly 
indicates,  applies  to  such  letters  as  the  T  and  the  L,  which 
are  in  this  card,  very  much  better  than  in  that  which  re- 
presented "  error  0  +  0-75."  In  a  lesser  degree  the  same 
observation  applies  to  the  letters  whose  characteristic  is  a 
diagonal  seen  in  focus,  such  as  A,  V,  and  N,  and  it 
applies  also,  to  some  extent,  to  such  a  letter  as  O,  where 
the  preservation  of  a  characteristic  portion  of  the  curve 
gives  the  eye  a  useful  clue. 

A  remarkable  feature  of  the  plates,  considered  on  the 
whole,  is  what  may  be  called  the  overlapping  of  the  outer 
elements  belonging  to  the  dark  field  upon  the  picture 
itself.  This  may  be  seen  by  observing,  for  example,  how 
the  shadow  figures  corresponding  to  the  large  N  H  almost 
touch  in  the  plates  for  "  error  +  1*5,"  the  shadow  edge  of 
the    card    itself  on  either   side  :    whereas,    in   the    normal 


224 


MISCELLANEOUS. 
Fig.  33. 


1 

•s 

mm 

N  H  : 

N 

,5it?                v»  1 

Error  135  +  U'7.3. 

plate,  or  in  that  for  "  error  0  +  0'25,"  there  is  a  free  white 
space  of  5  mm.  between  the  side  of  the  card  and  the  proxi- 
mate edge  of  the  letters.  The  same  phenomenon  may  be 
seen,  in  an  interesting  form,  in  the  series  of  clock  dials, 
where  it  will  be  apparent,  upon  a  careful  study,  that  the 
lightest  ring  of  the  picture,  which  in  the  normal  plate  is, 
of  course,  at  the  periphery,  gradually  retreats  inward. 

Without  attempting  to  solve  the  vexed  and  complex 
practical  question  of  what  is  exactly  the  best  arrangement 
of  a  test  card,  I  think  it  may  here  be  said  that  in  this 
connection  my  photographs  throw  light  upon  certain 
important  points,  and  indicate  at  least  the  following  con- 
clusions : 
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1.  Every  line,  and  in  fact,  every  card,  ought  to  contain 
throughout  types  of  an  equal  degree  of  ease,  or  difficulty, 
not  only  for  one  kind  of  refractive  error,  but  as  far  as 
possible  for  all  varieties  of  it. 

2.  The  interval  between  any  type  and  the  nearest  point 
of  any  other  type  or  of  the  edge  of  the  card  ought  to  be 
at  least  equal  to  the  width  of  the  letter. 

3.  A  test  card  ought  not  to  be  composed  entirely,  or 
even  mainly,  of  vertical  and  horizontal  elements  at  right 
angles,  such  as  those  which  make  up  T  L  and  H, — for  this 
reason,  amongst  others,  that  such  a  disposition  of  lines 
would  tend  to  mask  any  oblique  astigmia. 

4.  Neither,  for  a  like  reason,  should  letters  be  chosen 
whose  characteristic  is  an  oblique  straight  line,  such  as  Z 
or  N. 

5.  The  letters  which  will  give  the  closest  test  of  acuity 
when  the  direction  and  degree  of  As.  is  as  yet  unknown, 
are  letters  of  some  difficulty,  which  depend  for  their 
identification  on  curves  or  on  a  system  of  straight  lines 
containing,  as  far  as  may  be,  vertical,  diagonal,  and  hori- 
zontal elements  together.  Such  letters  are  perhaps  more 
easily  found  in  script  than  among  the  ordinary  Roman 
capitals.  The  capital  R  and  B,  with  perhaps  the  S  and 
Q,  the  K  and  the  Y,  and  the  figures  4,  5,  and  8,  afford  an 
illustration  of  what  seems  to  me  to  be  indicated.  We 
might  add  italic  letters,  such  as  the  F  and  E.  The  em- 
ployment of  italics  or  script  would,  of  course,  enable 
us  to  utilise,  if  desired,  the  simpler  capitals,  such  as  L  and 
T,  and  also  the  M  and  N.  There  appears,  however,  to 
be  no  valid  reason  why  our  test-types  should  deal  with 
capitals  at  all,  since  the  other  letters,  both  in  the  printed 
and  the  written  form,  are  vastly  more  important  for  the 
practical  uses  of  eyesight,  and  they,  in  fact,  afford  us  an 
ample  range  of  forms  which  fulfil  all  the  conditions  above 
suggested,  and  which  may  be  so  arranged  that  the  different 
lines  shall  be  fairly  equal  in  their  demand  upon  the  ob- 
server, and  shall  not  be  at  any  point  either  too  difficult  or 
too  easy. 

vol.  xvi.  15 
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These  conclusions,  as  you  will  be  aware,  have  been  in 
part  anticipated  from  another  point  of   view  by  Prof< 

Burchardt,  but  his  rules  and  his  choice  of  types  have  nol 
been  very  widely  accepted  and  appear  to  me  to  be  in 
fact  open  to  improvement,  as  1  shall  hope  to  show  in 
another  paper. 

It  occurred  to  me  while  I  was  working  on  these  series 
that  it  might  be  interesting  to  apply  the  photographic 
test  to  a  question  which  has  given  rise  to  some  difference 
of  opinion,  and  is  not  yet  solved,  that  is,  whether  an 
astigmic  eye  focusses  for  the  mean  point  between  the  incus 
of  its  principal  meridians,  or  superposes  one  picture  upon 
another  by  focussing  successively  for  both  in  rapid  alterna- 
tion, or  focusses  preferentially  for  one  set  of  lines  only, 
leaving  the  others  indistinct.  For  this  purpose  I  supple- 
mented the  simple  astigmic  plates  by  other  plates  con- 
structed so  as  to  give  some  idea  of  what  an  eye  whose 
principal  meridians  differed  by  2  D.  of  refraction  would  see 
upon  the  system  of  median  focussing  and  alternate  focus- 
sing respectively.  The  principle  I  adopted  was,  of  course, 
merely  an  approximation.  I  took  two  cylinders — concave 
and  convex — of  1  D.  each.  For  the  first  plate,  I  affixed 
both  of  them  inside  the  lens  of  the  camera,  the  —  1  being 
at  90  and  the  + 1  at  0.  This  plate  I  call,  therefore, 
"  error  90— 1  3  error  0+1."  Having  made  an  exposure 
of  five  seconds  and  developed  the  plate,  I  placed  in  the 
camera  an  exactly  similar  plate  in  the  same  position,  except 
that  I  removed  one  of  the  lenses.  I  then  exposed  it  with 
the  0+1  lens  only  for  2^  seconds,  and  closed  the  shutter. 
Having'  then  removed  the  0  +  1  lens,  and  put  in  its  place  the 
90  —  1  lens,  everything  else  remaining  in  situ,  I  gave 
another  exposure  of  2^  seconds.  The  result  I  call  "  com- 
posite 90-1  and  0+1." 

The  result,  as  will  be  seen  by  the  plates,  was  that  the 
composite  or  superposed  picture,  which  may  be  said  broadly 
to  correspond  to  alternate  focussing,  is  astonishingly  good 
in  acuity,  and  undoubtedly  compares  very  favorably  in 
that   respect  both  with    the    corresponding   picture   taken 
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Fig.  34. 


; 

Error 00-1  CO  +  1.     Error  90-1  and  0+1  (composite). 

with  the  same  lenses,  which  may  be  said  to  represent 
median  focussing*,  and  with  the  simple  astigmic  series, 
which  represents,  of  course,  a  system  of  focussing  for  one 
meridian  only.  I  have  taken  other  composite  photographs 
on  a  similar  principle,  but  the  results  are  so  exactly  uniform 
that  it  is  unnecessary  to  multiply  examples. 

If  we  look  for  a  moment  into  the  detail  of  these  pictures 
it  will  be  seen  that,  whereas  in  '"''error  90  —  1  3  0+1" 
the  cross  lines  have  practically  disappeared  altogether, 
the  corresponding  composite  plate  enables  us  to  see  the 
cross  so  well  that  an  ordinary  observer  would  say  there 
was  nothing  amiss  with  it.  As  regards  the  clock  face, 
"  error  90-1  ^0+1"  gives  us  an  exceedingly  indistinct 
and  practically  stellar  figure,  much  like  the  appearance 
already  described  in  simple  M.  and  H.  series  for  the  plates 
representing  1  D.  of  spherical  error.  In  the  composite 
picture,  on  the  contrary,  it  will  be  seen  that  the  clock  has 
a    characteristic    and    most   remarkable    appearance.       It 
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shows  exactly  what  many  of  my  patients  have  described 
to  me  in  the  consulting  room — namely,  a  distinct  vertical 
and  horizontal  line  with  the  rest  of  the  radii  blnrred.  It 
is  a  curious  detail  that  the  light  centre  of  the  clock,  which 
is  much  larger  than  in  the  correlative  picture,  appears  to 
be  not  round  but  square.  The  last-mentioned  peculiarity 
reappears  in  the  large  O,  which  in  the  composite  picture 
is  clear  enough,  except  that  it  has  a  certain  resemblance 
to  a  square-built  B,  whereas  in  "error  90—1  3  0+1  the 
same  O  is  most  distinctly  reduced  to  a  central  black  dot 
with  a  wide  and  dim  penumbra.  The  difference  of  acuity 
between  the  two  pictures  is  quite  astonishing.  In  the 
composite  picture,  it  is  possible  to  make  out  the  D  U  O  H  N 
line,  and  even  the  next  line  is  not  quite  hopeless,  whereas 
in  the  correlative  picture  it  cannot  be  said  that  anything 
but  the  large  Z  is  exactly  seen. 

The  series  of  simple  astigmic  pictures  contains  no  plates 
showing  so  large  a  difference  between  the  meridians  as 
2  D.,  but  it  will  be  at  once  apparent,  on  looking  back  to 
the  plates  which  exhibit  an  error  of  I'D  D.,  that  their  acuity 
is  inferior  to  that  of  the  composite  picture  just  described. 

I  do  not  propose  to  press  this  argument  unduly,  but  it 
may  fairly  be  said  to  be  to  this  extent  suggestive,  that  it 
indicates  that  an  astigmic  patient,  even  with  an  error  as 
high  as  2  D.  may,  by  a  rapid  and  unconscious  process 
alternate  focussing,  obtain  a  surprisingly  high  degree  of 
acuity.  This,  amongst  other  reasons,  has  led  me  to  adopt 
the  rule,  which  I  fully  discussed  in  my  paper  read  before 
the  British  Medical  Association  at  the  London  Meeting  of 
1895,  that  Astigmia  should  be  measured  only  in  the  remote 
zone.  The  indications  also  go  to  confirm  what  has  long 
been  my  own  conviction,  that  alternate  focussing  is  what 
often  happens  in  such  cases,  when  the  patient's  range  of 
accommodation  makes  it  possible. 

It  will  be  observed  from  these  descriptions,  and  from 
the  photographic  plates  themselves,  and  by  a  series  of 
careful  observations  I  have  been  able  to  establish  beyond 
doubt,  that  there  is,  as  was  said  earlier  in  the  paper,   at 
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once  a  great  likeness  and  a  remarkable  difference  between 
the  photographic  and  the  visual  resolution  of  an  image. 
Such  a  camera  as  I  have  used  is  of  course  corrected  with 
something  like  accuracy  to  avoid  spherical  aberration. 
For  it,  therefore,  the  theory  of  circles  of  diffusion,  or,  as 
I  have  called  it,  of  circular  deformation  is  practically  true. 
Each  unit  of  light  or  of  shadow  presents,  when  it  is  re- 
ceived upon  a  screen  at  a  certain  distance  within  or  beyond 
a  focal  point,  a  disc  of  diffused  illumination,  in  which  the 
aggregate  intensity  of  light  or  darkness  is  the  same  as 
that  of  the  normal  image.  In  other  words,  if  a  black  dot 
be  photographed  with  such  an  error  that  an  image  which, 
if  properly  focussed  would  measure  one  square  millimetre, 
appears  in  fact  to  measure  three,  it  will  follow  that  there 
will  be  distributed  over  this  larger  field,  precisely  the  same 
amount  of  blackness  which  in  the  normal  image  was  accumu- 
lated on  the  smaller  surface  ;  and  as  regards  the  method  of 
its  diffusion  it  is  clear  that  the  shadow  will  fade  away  by  even 
gradations  from  a  certain  maximum  intensity  at  the  centre 
to  zero  at  the  periphery,  so  that  it  would  be  easy  to  find 
precisely  what  degree  of  diminution  of  the  original  colour 
was  to  be  expected  at  every  point  of  the  diffused  image. 

It  is  obvious  that  with  single  bars  or  regular  surfaces  of 
light,  darkness,  or  colour,  it  will  be  necessary  in  order  to 
draw  correctlv  the  resulting-  diffusion  figure  that  we  should 
know  the  constant  which  represents  the  radius  of  the 
mathematical  diffusion  circle  with  the  given  error,  distance 
and  diaphragm,  and  that  we  should  then  observe  the  rela- 
tion of  this  radius  to  the  different  dimensions  of  the 
normal  image.  For  example,  the  normal  photographic 
image  of  the  vertical  elements  in  the  third  line  of  our  test 
letters  is  0'78  mm.  wide — and  the  radius  of  the  circle  of 
diffusion  is  1*45  mm.  in  the  photograph  for  "error  —1." 
We  may  consider,  therefore,  for  our  present  purpose,  that 
the  radius  of  the  diffusion  circle  is  twice  the  width  of  the 
bar.  If  it  were  exactly  twice,  the  result  would  be  that  we 
should  find  in  the  diffused  image  a  vertical  band  of  even 
and  maximum  intensity  which  will  lie  along  the  centre  line 
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of  the  normal  image,  and  that  it  will  be  three  times  the 
width  and  somewhat  less  in  length  than  the  normal  image 
itself.  On  either  side  of  this,  there  will  be  parallel  pen- 
umbras decreasing  in  intensity  outwards,  the  width  of  each 
being  the  same  as  the  width  of  the  normal  line  ;  and  the 
figure  will  be  completed  by  other  penumbrns  of  circular 
contour  at  the  top  and  the  bottom,  somewhat  as  it  appears 
in  tlie  accompanying  diagram. 

Fig.  35. 


Normal  image.  Blurred  image. 

It  is  obvious  that  when  the  radius  of  the  circle  of  diffusion 
is  less  than  half  the  width  of  the  normal  image  of  the  bar, 
there  will  be  a  portion  of  the  image  in  the  centre  which  will 
remain  of  undiminished  intensity,  and  will  have  on  either 
side  of  it  a  gradually  fading  penumbra. 

Other  variations  of  the  same  scheme  can  be  easily  worked 
out.  They  are  not,  however,  the  most  important  for  the 
problems  presented  by  the  photographic  plates,  because  in 
the  case  of  the  capital  letters  of  the  test-types  the  simple 
scheme  of  diffusion  bands,  such  as  I  have  been  describing, 
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is  constantly  subject  to  most  important  modifications  in 
consequence  of  the  overlapping  upon  one  another  of  two  or 
more  diffusion  fields.  If,  for  example,  we  take  the  simplest 
case — that  in  which  two  bars  of  the  size  above  mentioned 
are  photographed  together,  so  that  the  interval  between  the 
images  is  less  than  four  times  the  normal  width  of  either 
image,  it  will  be  obvious  that  there  will  be  in  the  centre  of 
the  whole  picture  a  band  where  the  shadows  coming  from  the 
right  overlap  the  shadows  coming  from  the  left,  even  where 
it  is  only  the  outer  portions  of  two  penumbras  which  overlap, 
the  sudden  doubling  of  the  intensity  is  generally  quite  ap- 
parent in  the  picture.  If,  on  the  contrary,  the  images  are 
closer  together,  so  that  the  maximum  diffusion  field — belong- 
ing to  the  one  touches  the  maximum  diffusion  field  of  the 
other,  there  immediately  arises  a  line  or  band  which  is  twice 
as  black  as  any  other  part  of  the  picture,  and  is  therefore  the 
most  prominent  portion  of  the  whole.  The  contours  of  the 
areas  whose  intensity  is  thus  doubled  or  greatly  magnified 
by  reason  of  overlapping  are  most  peculiar,  and  have  often 
no  recognisable  relation  to  the  shape  of  the  normal  image. 

It  is  less  difficult,  and  for  the  purposes  of  ophthalmo- 
logical  practice  perhaps  more  useful,  to  describe  the  defor- 
mations which  are  produced,  on  similar  principles,  when 
the  types  are  photographed  as  before,  but  with  a  cylin- 
drical instead  of  a  spherical  error,  so  as  to  simulate  the 
visual  effects  of  astigmia.  In  this  case  it  is  obvious  that 
the  only  parts  of  the  diffusion  circles  which  we  require  to 
consider  are  the  bars  of  light  or  darkness  which  lie  along 
the  diameter  that  is  at  right  angles  to  the  plane  of  the 
axis  of  the  cylinder.  The  deformation  of  the  V,  and  the 
corresponding  H,  under  such  conditions  is  accurately  re- 
presented by  the  following  diagram.     (See  Fig.  36.) 

It  will  be  apparent  that  the  existence  of  a  round  dot  in 
the  centre  of  the  O  in  certain  of  the  photographic  plates, 
as  well  as  the  peculiar  appearance  at  the  angle  of  the  N 
and  Z,  and  the  St.  George's  cross  in  the  H,  are  all  of  them 
cases  of  the  same  law  :  and  I  venture  to  suggest  that  it  is 
of  much  importance  to  the  just  appreciation  of  the  problems 
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of  acuity  in  so  far  as  they  are  tested  by  type  tli;it  these 
singular  phenomena  should  receive  inure  attention  than  lias, 
so  far  as  I  am  aware,  been  hitherto  bestowed  upon  them. 
1  may  also  add  that  the  consideration  of  the  singular  freaks 
which  the  interference  of  overlapping  diffusion  fields  must 
produce  in  the  case  of  figures  such  as  the  ordinary  capital-, 
was  one  of  the  matters  which  led  me  to  suggest  earlier  in 
this  paper  a  serious  doubt  whether  such  types  are  really 
the  best  test  which  might  be  devised  for  such  a  purpose. 
In  particular  I  would  again  note  that  in  even  moderately 
high  degrees  of  diffusion  it  follows  from  the  considerations 
just  set  out  that  a  letter  may  be  destroyed  out  of  all  recog- 
nition simply  by  the  accident  that  it  is  placed  too  near 
another  letter  or  too  close  to  the  edge  of  the  card,  although 
if  the  same  figure  stood  by  itself  the  patient  would  recognise 
what  it  meant. 

Interesting  and  important   as    are    these  problems,  my 

Fig.  36. 


. 


V, 


Astisrmic  letter  V. 


Astigmic  letter  H. 


observations  lead  me  to  think  that  the  real  explanation  of 
the  facts  involves  important  modifications  of  what  I  may 
call  the  theory  of  circular  deformation.  I  have,  in  a  pre- 
vious paper,  pointed  out  that  in  the  case  of  astigmic  error 
it  is  incorrect  in  this  connection  to  speak  of  circles,  inasmuch 
as  a  diffusion  which  would  be  circular  where  the  meridians 
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are  of  equal  curvature,  must  take  a  different  form  where 
the  curvatures  are  different.  I  now  desire  to  insist,  how- 
ever, upon  the  fact  that  the  diffusion,  even  where  there  is 
no  refractive  difference  in  different  meridians,  cannot  be  con- 
sidered as  if  each  point  resolved  itself  into  a  circle  of 
evenly-diffused  light,  or  a  disc  whose  intensity  diminishes 
evenly  from  the  centre  to  the  periphery,  but  that  the  circle — 
if  one  there  were — would  be  a  field  of  uneven  illumination. 

The  question  how  the  light  is  distributed  in  any  such 
disc  is  one  which  can  only  be  answered  by  observing  the 
individual  eye — and  by  noting  in  particular  the  shape 
of  what  I  shall  call  its  "  star." 

I  use  the  term  simply  for  convenience  to  designate  the 
series  of  figures  which  are  characteristic  of  the  visual 
effects  of  refractive  error,  in  a  given  eye,  when  a  very  small 
point  of  light  is  seen  out  of  focus.  There  is  no  doubt  that 
each  eye  has  its  own  peculiar  series,  and  I  have  never 
found  any  two  which  appeared  to  be  practically  identical 
even  when  comparing  the  two  eyes  of  the  same  subject. 
You  will  understand  that  when  I  speak  of  a  series  I  refer 
to  the  fact  that  the  figures  produced  in  the  diffusion  field 
will  be  different  according  as  the  refractive  error  is  hyper- 
opic  or  myopic  ;  and  that  the  peculiarities  of  diffusion  in 
either  case  will  necessarily  alter  as  the  refractive  error  in 
either  direction  increases. 

In  my  experience  a  "  star  "  is  always,  apart  from  astigmia, 
a  roughly  circular  disc  within  which  patches  of  light  and 
darkness  are  distributed  with  singular  irregularity,  as  will 
be  seen  by  the  figures  annexed,  which  have  been  carefully 
made  for  me  by  competent  observers  (see  Figs.  37, 45  and  46) . 

Two  characteristics  are  more  or  less  constant:  (1)  a 
notable  accumulation  of  light  at  certain  points  along  certain 
radial  or  ring-like  lines ;  and  (2)  the  presence  in  the  field 
of  chambers  or  patches  of  comparative  darkness  amounting 
in  some  cases  to  a  complete  absence  of  any  visible  light 
elements.  There  are  generally  parts  of  the  field  in  which 
neither  of  these  phenomena  are  observable,  and  which  can 
only  be  described  as  showing  a  diffused  or  hazy  light,  or  an 
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indistinctly  mottled  appearance  <>f  light  ;nid  dark  elements 
lying  confusedly  together. 

Mv  observations  have  led  me  to  the  conclusion  that  for  a 
given  eye  under  a  given  refractive  error  the  law  of  the  dis- 
tribution of  light  and  dark  elements  in  the  field  of  the 
characteristic  "star"  rules  the  deformation  of  lines  <>r 
letters  or  any  other  objects  under  the  like  conditions.  Tin's 
may  be  illustrated  by  comparing  the  appearance  of  a  point 
of  light  seen  with  say  2  D.  of  hyperopia,  and  a  line  of  the 
same  width  seen  with  the  same  error.  It  will  be  found 
on  a  close  examination  of  the  diffused  bar  representing 
the  line,  that  the  upper  extremity  of  it  is  practically 
identical  with  the  upper  half  of  the  "  star,"  and  that  the 
prolongation  of  the  figure  downwards  resolves  itself  into 
bands  of  light  and  darkness  at  those  points  where  a  juxta- 
position of  a  series  of  "  stars  "  would  cause  the  light  or  dark 
elements  to  predominate.     (See  Fig.  37.) 

The  fact  that  the  same  law  will  hold  for  larger  surl 
and  more  complex  figures,  and  that  it  will  produce  the 
phenomena  of  multiple  lines  or  letters,  can  be  seen  by  the 
following  simple  illustration  which  is  taken  from  one  of  my 
own  cases.  In  observing  his  "  star  "  under  a  low  degree  of 
hyperopia,  Mr.  J.  V.  P.  was  particularly  struck  by  the  fact 
that  it  exhibited  three  salient  points  of  light  arranged  like 
an  equilateral  triangle  with  the  base  placed  horizontally. 
When  he  observed  with  the  same  error  an  ordinary  black  bar 
of  10  mm.  in  width,  he  said  that  the  principal  thing  to  be 
noticed  was  that  there  seemed  to  be  three  bars  superposed, 
of  which  one  in  the  centre  rose  up  somewhat  higher  than  the 
others,  and  he  made  me  a  drawing  of  it  which  I  reproduce. 

I  then  tested  him  by  causing  the  bar  to  revolve  round  its 
centre  point  towards  the  left,  and  I  found  that  at  310° 
he  declared  that  what  had  been  the  centre  bar  and  the  bar 
on  the  left  now  lay  together  with  their  ends  level,  whereas 
what  had  been  the  right  bar  had  now  passed  over  so  as  to 
appear  in  the  centre,  but  the  end  of  it  was  drawn  back 
.some  distance  below  the  level  ends  of  the  other  two.  It 
will  be  seen  at  once  that  this  is  precisely  the  result  that 
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would  have  happened  if  we  supposed  the  original  bar  to  be 
composed  of  dots,  and  if  we  then  replaced  each  dot,  for  the 

Fig.  37. 


Normal  object.  Multiple  image. 

purpose  of  tracing  the  diffusion  images  produced  by  the 
visual  error,  by  such  an  equilateral  triangle  as  he  declared 
to  be  the  characteristic  feature  of  his  "  star." 

I  have  been  much  struck  in  observing  a  considerable 
number  of  these  characteristic  "  stars  "  with  the  fact  that 
they  seem  to  indicate  a  correspondence  with  the  division  of 
the  crystalline  lens  by  sectors.  I  believe  that  the  distribu- 
tion of  light  and  darkness  in  the  "  star  "  will  be  found  to  be 
the  result  of  the  want  of  homogeneity  in  the  complex  struc- 
ture of  the  crystalline,  as  I  hope  to  show  more  fully  ar 
another  opportunity. 

It  is   unnecessary  perhaps   to  insist   at  length  upon  the 
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correspondence  between  the  visual  effects  of  refractive 
error  in  the  cases  I  have  observed  and  the  appearances  in 
the  photographic  plates.  It  will  be  sufficient  to  instance 
four  drawings  of  the  letter  Z  made  by  different  observers, 
which  I  here  reproduce,  in  all  of  which  it  will  be  observed 
that  they  indicate  clearly  the  existence  of  the  peculiar  dark 
patch  in  the  angles  of  the  letter,  which  is  a  marked  charac- 
teristic in  the  photographic  plates.      (See  Figs.  38  and  39.) 

Fig.  3S. 
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Hyperopic  images  of  the  letter  Z. 

It  will  be  more  interesting  if  I  direct  attention  to  a  few 
examples  of  the  peculiar  visual  reduplication  of  lines  and 
letters  to  which  I  have  already  referred,  and  to  which  the 
photographic  plates  afford  no  parallel. 

I  may  start  with  Fig.  40  (page  238),  which  produces  (1) 
an  observation  of  my  own,  in  which  I  recorded  the  difference 
between  my  vision  of  a  horizontal  and  vertical  line  of  equal 
value  when  seen  with  "  error  90+  1  "25. "  (2)  A  drawing 
by  a  hyperopic  patient,  B.  C,  whom  I  trained  to  see  a  black 
bar,  1  cm.  wide,  at  three  metres  distance,  under  a  condition 
of  high  accommodation,  so  that  the  drawing-  represents  to 
him  a  considerable  myopic  error.  (3)  A  drawing  by  the 
same    patient,   of  'the   appearance  of   a    narrow  dark  line 
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Astigmic  images  of  the  letter  Z. 

(2  mm.  wide)  at  two  metres  distance,  seen  with  high  relaxa- 
tion, that  is,  under  a  considerable  hyperopic  error. 

In  all  these  cases  it  will  be  seen  that  the  bar  has  been 
resolved  into  multiple  images,  of  which  three  are  prominent, 
though  there  are  distinct  indications  of  others.  The  darkest 
part  of  the  resulting  image  is  that  produced  by  the  super- 
position of  a  number  of  the  multiples.  In  the  case  of 
J.  V.  P.,  it  is  to  be  noted  that  he  spontaneously  observed 
that  the  dark  portion  was  much  darker  than  could  be 
accounted  for  by  the  aggregate  intensity  of  the  three 
images  which  he  was  able  to  distinguish — the  reason 
evidently  being  that  other  images  were  also  present, 
although  they  were  too  faint  to  be  separately  visible. 

A  curious  confirmation  of  this  view  will  be  found  in  the 
plate  (Fig.  41)  which  represents  a  very  careful  drawing  made 
by  another  patient,  R.  M.,  using  first  the  0.  S.  and  next  the 
0.  D.,to  draw  at  2  m. distance,  the  letter  A"  of  D  —  9,  in  which 
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Multiple  images  of  single  lines. 

the  actual  width  of  the  elements  is  25  mm.  His  error  was 
for  the  O.S.,  55  +  0-25  -  2'75,  and  for  the  O.D.  25  +  1  -  2-25. 
From  this  and  the  other  drawings  of  his,  which  I  possess, 
it  is  evident  that  the  resolution  in  his  case  takes  the  form 
of  a  series  of  multiple  letters  disposed  diagonally,  the 
general  axis  for  the  O.S.  being  *  from  55°  to  235°,  and  for 
the  O.D.  from  295°  to  115°.  It  is  evident,  however,  that  in 
the  case  of  the  O.S.  the  multiple  images  happen  to  have 
been  so  superposed  that  the  right  bars  of  each  have,  to  a 
large  extent,  fallen  in  the  same  plane,  while  some  of  the 
left  bars  have  chanced  to  fall  outside  that  portion  of  the 

*  It  will  be  understood  that  here  and  in  similar  eases  I  use  an  angular 
notation  of  360  degrees,  counting  with  the  hands  of  the  clock  from  the  upper 
extremity  of  the  vertical  meridian. 
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Fig.  41. 
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Multiple  images  of  the  letter  V. 

image  which  is  capable  of  being  distinctly  seen.  This  is 
the  reason  of  the  greater  relative  blackness  of  the  right 
bar  in  the  drawing. 

In  the  case  of  the  O.D.  it  will  be  seen  that  one  of  the  images 
has  been  further  displaced  downwards  and  to  the  left. 

The  next  plate  (Fig.  42)  represents  a  drawing  made  with 
the  O.S.  by  F.  E.  J.  of  the  D  =  18  letters  at  two  metres, 
his  error  being  10+1  +  1. 

In  the  case  of  the  letter  O,  it  will  be  evident  that  he  sees 
four  principal  images  ;  and  although  he  had  no  theory  on 
the  subject,  he  has  made  it  evident  in  the  drawing  that  the 
blackest  parts  of  the  figure  are  those  where  the  multiple 
images  overlap. 

Another  patient,  G-.  H.  P.,  has  drawn  the  following  series 
of  letters  (see  Fig.  43)  in  which  the  first  represent  what  he 
saw  at  80  cm.,  and  the  second  at  1*5  m.,  using  in  each  case 
the  O.S.  with  an  error  of,  in  the  first  case  0  +  2-25   (see 
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Multiple  images  of  the  letters  O  and  V. 

Fig.  43),  and  in  the  second  case  of  0  +  2*25  4-  05   (see 

Fig.  44). 

Fig.  43. 
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Multiple  images  of  the  letters  U  and  V. 
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Fig.  44. 
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Multiple  images  of  the  letter  T. 

It  will  be  seen  that  the  displacement  is  vertical  and  that 
the  superficial  appearance  is  that  of  two  letters,  although 
it  is  plain  that  there  are  in  reality  a  much  larger  number  of 
multiple  images,  which  are  only  recognisable  by  the  fact  that 
their  horizontal  elements  go  to  form  a  faint  shadow  band. 

I  may  perhaps  add  that  I  have  got  drawings  made  by  a  child 
of  eight  when  looking  at  the  letter  L,  with  a  +  2*5  lens,  from 
which  it  is  clear  that  she  saw  at  least  four  letters  disposed 
somewhat  irregularly  in  a  general  axis  from  315°  to  135°;  and 
that  all  the  eyes  which  I  have  examined  exhibit  more  or  less 
analogous  phenomena  of  multiple  letters,  when  the  refrac- 
tive error  is  such  as  to  make  the  circle  of  diffusion  relatively 
large  as  compared  with  the  width  of  the  normal  image. 

I  have  already  said  that  the  distribution  of  the  light  or 
dark  elements  in  the  polyopic  image  of  a  bar,  and  by  con- 
sequence the  distribution  of  multiple  images  of  letters  such 
as  those  described,  must  be  traced  in  fact  to  the  distribu- 
tion of  the  salient  elements  of  light  and  darkness  in  the 
"  star,"  which  is  characteristic  of  the  observed  eye  under 

voi,.  xvi.  16 
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the  same  circumstances  of  error,  distance,  illumination,  and 
pupillary  diameter.  In  order  to  keep  this  paper  within 
limits,  I  can  only  here  indicate  very  shortly  the  results  of 
my  observations  upon  this  interesting  phase  of  the  subject. 
In  the  next  figure  (Fig.  45),  accordingly,  I  reproduce  a 
series  of  careful  drawings  made  by  R.  M.  of  his  "  star  " 
under  the  circumstances  noted  in  the  plate,  and  I  add  care- 
ful diagrammatic  representations  of  the  principal  points  of 
light  in  the  "stars"  of  B.  F.  C.     (See  Fig.  46.) 

Fig.  45. 


"Star"  of  E.  M.  and  his  multiple  images  of  a  dot. 

It  will  be  evident,  by  a  comparison  of  these  and  the  "  star  " 
of  J.  V.  P.  with  the  figures  already  given  of  the  multiple 
lines  seen  by  the  same  observers,  that  there  is  a  very  notable 
concomitance ;  and  in  the  case  of  J.  V.  P.  and  B.  F.  C,  I 
have  been  able  to  establish  this  concomitance,  to  my  own 
entire  satisfaction,  by  the  experiment  already  referred  to, 
that  is,  by  mounting  upon  a  circular  dial  marked  with  360° 
a  black  bar  which  can  be  moved  about  its  centre.  In 
each  case  these  observers  note  that  the  multiple  images — 
the  chief  ones  being  usually  three  in  number — shift  their 
relative  position  in  a  constant  order,  the  movements  not 
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being  continuous,  but  being  observed  as  a  more  or  less 
sudden  change  at  specific  points  in  the  circle.  I  have 
satisfied  myself  further  that  these  changes  correspond  to 
the  alterations  of  relative  positions  which  might  be  antece- 
dently expected  if  we  suppose  that  the  multiple  bars  seen 
b}'  them  are  in  fact  produced  by  prolongations  of  the  salient 
points  which  they  discover  in  their  "  stars  :  "  and  I  account 
for  the  sudden  shift  which  becomes  manifest  at  certain 
points  of  the  circle  by  the  hypothesis  that  the  different 
salient  points  in  question  are,  in  fact,  images  seen  by  the 
different  sectors  of  the  crystalline,  as  was  already  suggested 
in  a  different  connection  by  Donders,  and  that  the  points  in 
question  are  those  at  which  one  sector  happens  to  pass  out 
of  action  and  another  to  come  into  play. 

While  I  have  been  in  this  way  endeavouring  to  obtain 
a  careful  record  of  the  actual  characteristics  of  visual 
deformation  as  observed  by  different  eyes  with  diffe- 
rent kinds  of  error,  I  have  been  concurrently  pursuing  a 
parallel  series  of  experiments.  I  was  led  by  a  close  con- 
sideration of  the  differences  between  the  deformations  in 
the  camera  and  the  parallel  deformations  in  the  eye,  to  the 
hypothesis  that  the  differences  were  caused  by  the  fact  that 
whereas  the  lens  of  the  camera  is  practically  free  from 
spherical  aberration,  and  acts  in  respect  of  refraction  sym- 
metrically on  all  parts  of  the  image,  the  lens  of  the  eye  is, 
on  the  contrary,  so  arranged  that  its  refractive  index  varies 
widely  from  the  centre  to  the  periphery,  and  that  on  the 
other  hand  the  entire  lenticular  body  is  divided  transversely 
into  a  series  of  sectors.  For  the  purpose  of  ascertaining 
which  of  these  two  peculiarities  of  the  crystalline  was  the 
main  cause  of  the  diplopia,  I  had  a  series  of  lenses  con- 
structed which  were  themselves  transversely  split  into  sectors, 
but  which  were  not  in  other  respects  different  from  the 
ordinary  lenses  of  the  trial-case.  I  found  tLat  it  was 
possible  to  detect  by  careful  observation,  even  with  lenses 
split  into  three  or  four  compartments,  a  certain  multiplica- 
tion of  the  image  ;  and  I  have  finally  been  able,  by  invoking 
again  the  assistance  of  the  camera,  to  put  before  you  a 
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permanent  record  of  this  remarkable  phenomenon.    Tin's  is, 
in   my  opinion,  a  very  satisfactory  proof  of  a    proposition 


Fig.  4G. 


Hyperopic  "  stiir  "  of  a  point  of  light,  &c. 
which  has  not,  I  think,  hitherto  been  established,  namely, 
that  the  monocular  diplopia  we  have  been  considering, 
which  is,  in  fact,  the  law  of  the  visual  effects  of  all  re- 
fractive error,  is  the  direct  result  of  the  formation  of 
different  images  by  the  different  sectors  of  the  lens. 
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The  first  figure  to  which  I  will  invite  your  attention 
(Fig.  47)  is  the  first  instance  in  which  I  was  fortunate 
enough  to  be  able  to  record  this  effect.  It  is  a  photograph 
of  a  portion  of  the  ordinary  test-types  (especially  the 
A  of  D  =  24  m.)  alongside  which  I  have  placed  for  com- 
parison the  same  bar  3  mm.  wide,  which  I  had  used  for 
Fig.  40  above,  taken  with  an  ordinary  portrait  lens  to  which 
I  had  affixed  a  ,  +  3  lens  split  into  equal  sectors.  In  taking 
the  figure  the  divisions  of  the  sectors  were  placed  so  as  to 
represent  a  Y.  It  will  be  seen  that  the  photograph  pro- 
duces a  distinct  triple  image,  both  of  the  line  and  of  the 

Fig.  47. 


Photographic  images  given  by  a  lens  in  sectors,  decentred  and  out  of  focus. 

letter,  which  is  very  closely  analogous  to  some  of  the  draw- 
ings made  b}r  my  observers. 

The  two  figures  marked  48  and  49  are  a  further  develop- 
ment of  the  same  experiment.  They  are  taken  with  the  same 
system  of  lenses,  and  at  the  same  distance,  but  the  central 
part  of  the  image  is  the  line  of  D  =  6  m.  The  sole  dif- 
ference between  the  two  figures  is  that  the  divided  lens,  of 
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which  the  lower  of  the  three  dividing  planes  was  vertical 
for  Fig.  48  has  been  rotated  with  the  clock  before  taking 
Fig.  49,  so  that  for  that  figure  the  right-hand  dividing  piano 
was  approximately  horizontal.  A  glance  at  the  two  figures 
will  be  sufficient  to  show  that  such  a  rotation  of  the  sectors 
has  produced  a  shifting  of  the  relative  position  of  the 
multiple  images,  precisely  analogous  to  that  which  had  been 
actually  observed  in  the  case  of  a  rotating  bar  by  J.  V.  P. 
and  B.  F.  C,  as  has  been  noted  above. 

Fig.  48. 
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Photographic  imitation  of  rnouocular  polyopia. 

It  is  almost  unnecessary  to  add  that  I  have  myself  ob- 
served, upon  the  ground-glass  plate  of  a  camera  so  con- 
structed, precisely  that  gradual  shifting  and  changing  of 
the  multiple  images,  when  the  bar  in  question  was  slowly 
rotated  about  a  central  point,  which  was  spontaneously 
observed  by  the  two  patients  already  referred  to  when  they 
looked  at  an  identical  object  with  their  eyes  out  of  focus. 
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I  may  venture,  perhaps,  to  suggest  that  the  camera  has  in 
this  case  enabled  us  to  clear  up  what  has  long  been  a  moot 

Fig.  49. 
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Photographic  imitation  of  monocular  polyopia. 

point  of  physiological  optics,  and  that  we  may  be  practi- 
cally satisfied  that  the  general  diplopia  monocularis  which 
I  have  been  considering  in  this  paper  may  be  regarded  as 
the  diplopia  of  the  sectors  of  the  crystalline,  which  is,  I 
submit,  its  proper  name. 

I  hope  to  have  a  further  opportunity  of  setting  out  at 
greater  length  the  considerations  and  observations  which 
lead  me  to  these  conclusions.  I  ought  not,  however,  to 
close  the  present  paper  without  acknowledging  my  great 
indebtedness  to  Mr.  Friese-G-reene,  to  whose  ready  courtesy 
and  technical  ingenuity  I  owe  the  possibility  of  putting 
before  you  in  a  satisfactory  form  the  results  of  my  photo- 
graphic experiments.  (January  30th,  1896.) 
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3.  Experimental  research,  on  the  course  of  the  optic  fibres. 
By  G-eorge  Dean,  M.B.,  and  C.  H.  Usher. 

(From  the  Pathological  Laboratory,  Aberdeen  University.) 

(Plates  VIII,  IX,  and  X.) 

{Preliminary  Communication. ) 

The  object  which  we  had  in  view  in  undertaking  this 
research  was  to  ascertain  by  means  of  wounding  the  retina, 
in  the  first  place,  the  relation  of  its  parts  to  the  parts  of 
the  optic  nerve  ;  and  in  the  second  place,  the  position  and 
relation  in  their  central  parts  of  the  optic  fibres  affected 
by  such  lesions.  This  preliminary  communication  deals 
with  the  relation  of  the  parts  of  the  retina  to  those  of  the 
optic  nerve. 

We  desire  here  to  express  our  thanks  to  Professor 
Hamilton  for  having  suggested  a  line  of  research  in  this 
direction. 

In  approaching  the  question  we  had  to  determine : 

1.  Whether  we  could  demonstrate  in  the  optic  nerve 

a  degeneration   resulting  from  a  lesion    of  the 
retina. 

2.  Whether    such  a  degeneration    had    a   diffuse    or 

limited  distribution. 

3.  If  the  lesion  were  limited  whether  we  could  follow 

its  course. 

Marchi's  osmium  bichromate  method  appeared  to  be  the 
most  suitable  to  ascertain  these  points,  and  it  is  the  one 
which  we  have  adopted. 

Lesions  in  two  situations  are  of  particular  interest  in 
this  connection,  viz.  those  at  the  macular  region,  and  those 
at  peripheral  parts  of  the  retina. 
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Samelsohn  and  others  have  found  that  in  cases  of  toxic 
amblyopia  with  central  scotoma  there  is  a  definite  tract 
of  degeneration  in  the  optic  nerve.  From  the  results  of 
these  observers,  it  appears  that  the  fibres  supplying  the 
macula  are  situated  externally  in  the  anterior  part  of  the 
nerve,  whereas  in  the  middle  and  posterior  parts  of  the 
nerve  they  occupy  a  central  position. 

It  naturally  occurs  to  one  in  this  connection  and  in 
relation  to  the  question  as  to  whether  the  origin  of  the 
macular  fibres  is  from  both  sides  of  the  brain,  to  investi- 
gate the  papillo-macular  fibres  by  causing  a  lesion  of  their 
retinal  part.  As  regards  the  nutrient  centres  of  the  optic 
nerve  fibres,  it  appears  to  be  a  well-established  fact  that 
the  majority  of  the  optic  nerve-fibres  have  their  origin 
fi*om  the  ganglion  cells  of  the  retina  (Ganser,  Manz, 
Martini,  von  Monakow,  Leonowa*).  On  the  other  hand,  a 
smaller  number  of  the  fibres  appear  to  originate  in  the 
ganglion  cells  of  the  grey  matter  of  the  anterior  corpus 
quadrigeminum  and  to  spread  themselves  out  in  the  retina. 

The  optic  nerve  must  be  regarded  as  a  tract  of  fibres 
connecting  two  parts  of  the  brain.  Certain  facts  in 
relation  to  its  degeneration  can  be  understood  only  by 
regarding  it  in  this  light,  and  by  accepting  von  Monakow's 
law  that  in  brain  anatomy,  on  cutting  through  a  tract  of 
fibres,  degeneration  of  ganglion  cells  points  to  these  as 
the  origin  of  the  fibres  affected,  whereas  degenei'ation  of 
the  substantia  gelatinosa  points  to  it  as  the  termination  of 
the  fibres. 

Choice  of  Animal  for  Experiments. 

We  have  chosen  the  monkey  for  our  experiments,  for  its 
fundus  ophthalmoscopically  resembles  that  of  man,  and 
because  it  has  a  well-marked  yellow  spot.  In  order  to 
ascertain  some  preliminary  facts  as  regards  methods  of 
operation  and  treatment  of  the  material,  we  thought  it 
advisable  to  begin  on  rabbits.     This  preliminary  commu- 

*  « Archiv  fur  Psychiatric'  Bd.  xxviii,  Heft  1,  p.  53,  1996. 
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nication    deals    mainly    with    the    results    obtained    from 
rabbits. 


Description  of  the  Method  of  Operation. 

Both  fundi  having  been  examined  ophthalmoscopically 
and  found  normal,  the  rabbit  was  anaesthetised,  the  pupils 
being  widely  dilated  by  atropine. 

The  instruments  were  boiled  in  a  1  per  cent,  solution  of 
carbonate  of  soda.  The  eyeball  was  drawn  forwards  with 
fixation  forceps  until  the  globe  became  fixed  at  the  orbital 
margin.  This  manoeuvre  is  of  great  service,  and  we  have 
excluded  the  possibility  of  its  giving  rise  to  degeneration 
in  the  nerve. 

The  conjunctival  sac  was  washed  with  a  solution  of 
perchloride  of  mercury  (1  to  3000).  The  eyeball  being 
steadied  by  fixation  forceps,  a  part  of  the  retina  was 
selected  by  means  of  the  ophthalmoscope  for  the  incision, 
a  puncture  was  then  made  into  the  globe  with  a  Graefe's 
knife  about  five  millimetres  behind  the  corneal  margin; 
the  point  of  the  knife  being  now  visible  in  the  vitreous,  it 
was  guided  by  the  aid  of  the  ophthalmoscope  to  the  se- 
lected spot  in  the  retina,  which  was  then  incised,  a  slight 
sawing  motion  being  given  to  the  knife.  In  most  cases 
a  white  gap  appeared  immediately  the  knife  reached  the 
fundus ;  in  a  number  of  cases  distinct  resistance  was  felt, 
doubtless  due  to  the  sclerotic.  The  knife  was  then  with- 
drawn rapidly  from  the  eye  and  the  globe  pushed  back 
into  the  socket. 

In  no  case  was  there  prolapse  of  vitreous.  No  dressing 
was  applied.  An  ophthalmoscopic  examination  was  made 
immediately  after  the  operation.  In  all  the  cases,  with 
the  exception  of  two  where  there  was  slight  haemorrhage 
into  the  vitreous,  the  media  were  clear  and  a  well-defined 
lesion  was  visible.  Further  examinations  of  the  fundus 
were  made  a  few  days  after  the  operation ;  and  again,  with 
the  pupil  dilated,  immediately  before  death.  The  animal 
was  killed  about  four  weeks  after  the  day  of  operation. 
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Preparation  of  the  Tissues  for  Examination. 

As  the  accuracy  with  which  the  position  of  tne  parts 
was  ascertained  is  of  the  first  importance,  we  give  some- 
what in  detail  the  manner  in  which  this  was  carried  out. 

The  skull  and  orbits  were  freely  opened  and  placed  in  a 
large  volume  of  Muller's  fluid,  which  was  frequently 
changed.  They  were  allowed  to  lie  in  this  for  two 
weeks.  At  the  end  of  the  first  week  the  brain  and 
optic  nerves  were  almost  completely  dissected,  but  left 
in  situ.  At  the  end  of  the  second  week  the  optic  tracts 
were  divided  close  to  the  chiasma,  and  the  globes,  optic 
nerves,  and  chiasma  removed  en  masse.  While  the  globes 
were  placed  with  their  dorsal  surfaces  upwards,  a  smooth 
thin  sheet  of  cork  was  slipped  under  the  optic  nerves  and 
chiasma.  A  fine  entomological  pin  was  passed  vertically 
through  each  nerve,  as  close  to  the  globe  as  possible,  into 
the  cork,  and  another  pin  was  passed  through  the  chiasma. 
The  nerves  were  divided  at  their  entrance  into  the  globe. 
The  nerves  and  chiasma  thus  fixed  on  the  cork  were  put 
into  Marchi's  fluid  for  six  days.  After  washing  for  twenty- 
four  hours  in  water,  they  were  dehydrated  and  embedded 
in  celloidin  in  the  usual  manner.  Before  being  placed  in 
the  celloidin  solution  both  optic  nerves  were  divided  at 
the  point  where,  in  the  rabbit,  the  nerve  forms  a  somewhat 
abrupt  bend  outwards  towards  the  globe.  The  nerves  and 
chiasma  were  embedded  with  the  pins  in  position,  these 
indicating  clearly  the  position  of  the  parts.  Sections  of 
the  whole  nerve  were  cut  in  series  by  a  Schanze's  micro- 
tome. 

Preparation  and  Examination  of  the  Eyehalls. 

The  eyes  taken  from  Muller's  fluid  were  frozen,  opened 
equatorially,  and  mounted  in  glycerine  jelly.  Although  we 
recoo-nise  the  importance  of  making  a  microscopical  exami- 
nation of  the  retina,  still  since  the  ophthalmoscopic  exami- 
nation revealed  no  signs  of  inflammatory  reaction,  we  do 
not  enter  on  that  subject  in  this  preliminary  communication. 
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The  examination  of  the  eyes  after  being  opened,  confirmed 
the  previous  ophthalmoscopic  examination  as  to  the  extent 
and  situation  of  the  lesions.  The  incisions  can  be  made 
out  by  the  naked  eye  as  pale  grey  areas  resembling  more 
or  less  in  colour  the  papilla.  In  no  case  was  there  much 
vitreous  opacity  present. 

In  the  following  cases  the  descriptions  of  the  nerves 
have  been  made  from  an  examination  of  a  series  of  sections 
and  not  from  single  sections.  To  the  description  of  each 
case  is  added  diagrams  of  the  degeneration  in  the  nerve, 
and  of  the  lesion  in  the  fundus  as  ascertained  by  ophthal- 
moscopical  examination,*  confirmed  by  the  post-mortem 
appearance.  Drawings  showing  the  appearance  of  sections 
as  seen  under  the  microscope,  are  given  of  two  typical  cases. 

Experiment  A. 
18th  May,  1895.    Black-and-white  Male  Rabbit.     Right  Eye. 

Operation. — Knife  entered  at  upper  and  anterior  part  of 
globe,  the  cutting  edge  directed  upwards  and  anteriorly. 

Fig.  50. 


The  incision  was  made  in  the  lower  and  posterior  quadrant 
of  the  fundus  (Fig.  50).  A  cutting  movement  was  given  to 
the  knife,  which  was  then  withdrawn. 

Ophthalmoscopic  examination  immediately  after  operation ; 
indirect  method. — A  very  white  area  with  sharply  defined 
margin  was  seen  up  from  and  anterior  to  the  optic  disc 
*  All  figures  representing  the  fundus  are  drawn  as  seen  by  the  direct  method. 
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about  two  optic  discs'  diameter  from  the  edge  of  the  optic 
disc,  and  about  one  fourth  of  the  optic  disc's  diameter  above 
the  opaque  band  ;  its  length  equal  to  about  one  optic  disc's 
diameter,  its  breadth  about  one  sixth  of  its  length.  The 
area  tapers  towards  each  extremity.  Its  long  diameter  lies 
nearly  horizontally,  but  slightly  tilted  from  above  and  an- 
terior, to  down  and  posterior.  Media  quite  clear,  and  no 
haemorrhage  seen  except  a  very  minute  one  at  the  upper 
part  of  incision. 

June  15th,  1895. — Ophthalmoscopic  examination  by  the 
indirect  method,  just  before  killing  the  animal. — The  media 
are  clear.  The  appearance  of  the  incision  is  little  different 
from  the  former  observation;  its  length  is  apparently 
slightly  diminished.  In  the  situation  where  the  haemor- 
rhage was  before  observed,  there  is  now  seen  on  the  white 
patch  a  grey  area. 

'Microscopic  examination  of  right  optic  nerve. — An  area  of 
degeneration  is  seen  on  the  right  side  of  the  nerve  (Fig.  51). 

Fig.  51. 


The  area  involved  occupies  about  one  fifth  of  the  section  of 
the  nerve.  Its  shape  is  roughly  triangular,  the  apex  of 
the  triangle  being  at  the  centre  of  the  nerve,  the  base 
towards  the  periphery  of  the  nerve,  but  separated  from  the 
periphery  by  a  zone,  nearly  free  from  degeneration.  Pro- 
jecting into  the  triangle  on  its  ventral  aspect  and  near  its 
base,  is  a  small  area  devoid  of  degeneration.  At  the 
ventral  angle  of  the  triangle,  the  degeneration  reaches 
the  periphery.  There  are  a  very  few  degenerated  fibres 
outside  of,  but  in  the  neighbourhood  of  the  main  area  of 
degeneration.     The  degeneration  maintains  the  same  posi- 
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tion  as  it  is  traced  backwards  in  the  nerve,  e.g.  as  seen  in 
the  sections  just  in  front  of  the  chiasma,  and  the  shape  of 
the  degenerated  area  is  the  same.  A  process  of  degene- 
rated fibres  extends  from  the  main  area  of  degeneration  to 
the  ventral  periphery,  as  in  the  front  part  of  the  nerve. 

Conclusion. — An  incision  in  the  fundus  of  the  right  eye, 
situated  about  two  optic  disc's  diameter  down  from  and 
posterior  to  the  optic  disc,  with  its  long  axis  nearly  hori- 
zontal, and  whose  length  is  equal  to  one  optic  disc's 
diameter,  and  its  breadth  one  sixth  of  its  length,  has  caused 
a  degeneration  in  the  right  optic  nerve.  This  degeneration 
is  situated  throughout  the  entire  length  of  the  nerve  on  the 
right  side.  The  degeneration  retains  a  triangular  outline 
throughout,  its  apex  being  at  the  centre,  its  base  near  the 
periphery.  At  one  point  on  the  ventral  aspect  some  de- 
generated fibres  reach  the  periphery. 

EXPEBIMENT    B. 

May  18th,  1895.     Large  Black  Male  Rabbit.     Right  Eye. 

Operation. — An  incision  was  made  through  the  sclerotic 
at  the  upper  and  posterior  part,  the  edge  of  the  blade  being 
directed  backwards.     The  fundus  was  incised  in  the  lower 

Fig.  52. 


and  posterior  quadrant  (Fig.  52),  a  slight  cutting  movement 
beino-  given  to  the  knife,  which  was  then  withdrawn. 
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Ophthalmoscopic  examination  immediately  after  the  ope- 
ration ;  direct  method.— A  white  area  is  seen  down  from 
and  posterior  to  the  optic  disc,  its  length  equal  to  one 
half  of  the  optic  disc's  diameter ;  its  direction  is  down  and 
back  from  the  centre  of  the  optic  disc.  Its  upper  and 
anterior  end  is  one  and  a  half  optic  disc's  diameter  from 
the  ed-e  of  the  optic  disc.  Its  breadth  is  equal  to  about 
one  sixth  of  its  length.  The  white  area  described  has  its 
upper  and  lower  ends  obscured  by  haemorrhage,  so  that  its 
entire  length  cannot  be  determined,  but  judging  from  the 
narrowino-  of  the  ends  of  the  white  area,  the  incision  is 
probably  not  much  longer  than  the  white  area.  The  haemor- 
rhage lies  mostly  between  the  incision  and  the  optic  disc, 
but°  there  is  also  some  haemorrhage  far  forwards  in  the 
vitreous  at  its  upper  and  anterior  part,  evidently  from  the 
wound  of  entrance. 

June  loth,  1895.— Right  eye.  Ophthalmoscopic  exami- 
nation.-A  dull  red  reflex  is  seen  in  the  pupil.  The  inci- 
sion is  not  seen,  owing  to  the  opacity  in  the  vitreous.  The 
optic  disc,  the  posterior  opaque  band,  and  the  retinal  vessels 

are  visible.  .  .       , 

Microscopic  examination  of  right  optic  nerve.  —  At  the 
anterior  end  a  septum  is  seen  entering  the  section  at  its 
ventral  aspect,  dividing  it  into  two  unequal  parts.     In  the 
larger  division  of  the  nerve  which  lies  on  the  right  side, 
are'seen  degenerated  fibres  in  the  form  of  a  band   running 
parallel  to  the  septum,  and  situated  in  the  middle  or  the 
right    half  of  the    nerve.     It    extends   from    the    ventral 
periphery,  and  in  some  sections  can  be  traced  to  the  dorsal 
periphery,  but  the  bulk  of  the   degeneration   is  "in    the 
ventral  part  of  the  band  mentioned.     The  whole  degene- 
ration appears  to  occupy  about  one-sixth  of  the  nerve  area. 
Furthei   back  in  the  nerve    (Fig.  53),  the  degeneration 
occupies  about  one  sixth  of  the  nerve  section,  and  lies  on 
the  right   side,   extending  from  the  centre   towards  the 
right,  but  is  separated  from  the  right  margin  of  the  nerve 
by  a  considerable  area  free  from  degeneration     The  dege- 
neration maintains  this  form  and  position  until  the  sections 
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immediately  iu  front  of  the  chiasma  are  reached,  where  it 
is  found  to  occupy  the  dorsal  right  quadrant.  The  bulk  of 
the  degeneration  forms  a  triangular  area,  with  its  base  at 

Fig.  53. 


the  periphery.     From  its  apex  a  few  degenerated  fibres 
run  in  a  band- like  form  towards  the  ventral  periphery. 

Conclusion. — An  incision  down  and  posterior  to  the  optic 
disc,  as  described,  has  caused  a  degeneration  in  the  optic 
nerve  throughout  its  entire  length  on  its  right  side. 

Experiment  C. 

18th  May,  1895.     White  Male  Rabbit.     Right  Eye. 

Operation. — The  knife  was  entered  above  and  posteriorly. 
The  cutting  edge  of  the  knife  was  directed  upwards  and 

Fig.  54. 


backwards.  The  incision  was  made  in  the  lower  and 
anterior  quadrant  of  the  fundus  (Fig.  54).  A  slight  cutting 
movement  was  given  to  the  knife. 
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Ophthalmoscopic  examination  immediately  after  the  ope- 
ration ;  indirect  method. — The  media  are  clear.  In  a 
radiating  direction  upwards  and  backwards  from  the  optic 
disc,  there  is  a  white  area  about  one  and  a  quarter  optic 
disc's  diameter  in  length ;  its  breadth  is  about  one  sixth  of 
its  length.  It  is  situated  two  and  a  quarter  optic  disc's 
diameter  from  the  edge  of  the  optic  disc.  It  narrows  to 
wards  each  end.  Small  haemorrhages  are  present  at  its 
margins. 

June  15th,  1895. —  Ophthalmoscopic  appearances  are 
practically  the  same  as  on  the  first  examination.  The 
media  are  clear.  The  edge  of  the  white  area  is  very  well 
defined. 

Microscopic  examination  of  right  optic  nerve. — In  the 
anterior  part  of  the  nerve  is  a  well-defined  exceedingly 
limited  elongated  area  of  degeneration  near  the  extreme 
left  margin  of  the  nerve  and  on  its  ventral  aspect  (left 
ventral  quadrant).  None  of  the  degenerated  fibres  are 
seen  quite  at  the  periphery,  but  the  whole  lesion  is  near 
and  nearly  parallel  to  the  periphery.  It  roughly  appears 
to  occupy  about  one  sixteenth  of  the  whole  nerve  area. 
Near  the  middle  of  the  nerve  the  area  of  degeneration  has 
the  same  shape  and  situation.  At  the  posterior  part  of  the 
nerve  (Fig.  55,  and  Plate  VIII,  fig.  1)  the  area  has  become 

Fig.  55. 


more  rounded,  some  of  the  fibres  now  being  at  the  peri- 
phery.     The  degeneration,  though  still  remaining  in  the 
ventral  left  quadrant,  is  tending  to  become  more  dorsal, 
but  very  little  of  it  occupies  the  dorsal  half  of  the  nerve. 
vol.  xvi.  17 
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Conclusion. — An  incision  in  the  ventral  anterior  quad- 
rant of  the  fundus,  as  described  above,  has  caused  a  limited, 
well-defined  degeneration  in  the  whole  length  of  the  optic 
nerve.  It  is  situated  throughout  the  entire  length  of  the 
nerve  in  the  left  ventral  quadrant.  The  shape  of  the 
area  of  degeneration  near  the  eyeball  is  elongated,  whereas 
near  the  chiasma  it  becomes  more  circular. 


Experiment  D. 

18th  May,  1895.     Black-and-white  Mala  Rail  it. 
Right  Eye. 

Operation. — The  knife  was  entered  below  and  anteriorly, 
the  cutting  edge  being  down  and  anterior.  The  fundus 
was  incised  in  the  posterior  and  upper  quadrant  (Fig.  56) ; 
the  incision  was  made  with  a  slight  cutting  movement. 

Fig.  56. 


Ophthalmoscopic  examination  immediately  after  the 
operation  ;  indirect  method. — A  narrow  white  linear  area 
in  the  anterior  lower  quadrant  of  the  fundus,  and  with  its 
direction  down  and  anterior  to  the  optic  disc,  its  length 
three  fourths  of  the  diameter  of  the  optic  disc,  its  breadth 
one  twelfth  of  its  length.  It  tapers  towards  each  end. 
The  end  nearest  to  the  optic  disc  is  one  and  a  half  optic 
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disc's  diameter  from  the  optic  disc.  A  haemorrhage  is  seen  in 
the  anterior  part  of  the  vitreous. 

June  15th,  1895. — Ophthalmoscopic  examination. — The 
media  are  clear.  The  incision  appears  to  be  rather  shorter, 
but  broader  than  on  the  first  examination. 

Microscopical  examination  of  the  right  optic  nerve. — In  the 
anterior  part  of  the  nerve  there  is  a  fairly  well-defined  area 
of  degeneration  situated  at  the  dorsal  part  of  the  nerve, 
close  to  the  periphery.  It  is  roughly  circular.  It  main- 
tains its  dorsal  position  throughout  the  nerve,  but  towards 
the  posterior  part  of  the  nerve  (Fig.  57)  it  is  less  well 
defined  and  more  diffuse. 


Conclusion. — An  incision  in  the  fundus  in  the  upper  and 
posterior  quadrant  as  described  above,  has  caused  a  de- 
generation throughout  the  entire  length  of  the  optic  nerve. 
The  degeneration  occupies  a  dorsal  position  throughout 
the  nerve.  The  area,  fairly  well  defined  in  its  anterior 
part,  becomes  more  diffuse  near  the  chiasma. 


Experiment  E. 

May  18th,  1895.     Black-and-white  Female  Babbit. 
Bight  Eye. 

Operation. — The  knife  was  entered  down  and  slightly  pos- 
teriorly, the  cutting  edge  being  downwards  and  backwards. 
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An  incision  was  made  in  the  upper  anterior  quadrant  of 
the  fundus  (Fig.  58).  No  cutting  motion  was  given  to 
the  knife. 

Fig.  58. 


Ophthalmoscopic  examination  immediately  after  the 
operation;  indirect  method. — The  media  are  clear.  A 
white  linear  area  with  small  hemorrhages  in  it,  is  situated 
downwards  from  and  posterior  to  the  optic  disc,  about  two 
and  a  half  optic  disc's  diameter  from  the  edge  of  the  optic 
disc.  Its  direction  is  down  and  back  from  the  optic  disc. 
It  is  only  a  short  distance  below  the  edge  of  the  opaque 
band  (about  three  fourths  of  the  optic  disc's  diameter  from 
it).  The  length  of  the  incision  is  equal  to  three  fourths  of 
the  optic  disc's  diameter. 

June  15th. — The  ophthalmoscopic  examination  gave  no 
indication  of  inflammatory  reaction,  and  the  appearances 
in  fundus  correspond  with  those  observed  on  the  previous 
examination. 

Microscopical  examination  of  the  right  optic  nerve. — In 
the  nerve  there  is  no  well-defined  area  of  degeneration, 
but  on  making  a  number  of  drawings  of  sections  from  dif- 
ferent parts  of  the  nerve,  it  is  found  that  invariably  in  the 
dorsal  peripheral  region,  and  usually  to  the  left  of  this 
region  also,  black  specks  are  present ;  the  number  of  black 
specks  varies  greatly,  but  in  comparison  with  the  previous 
four  experiments  they  are  very  few  in  number  (Fig.  59). 
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In  many  sections  black  specks  are  found  in  other  parts 
as  well,  but  not  constantly,  as  is  the  case  in  the  region 
indicated  above.  Many  black  specks  are  evidently  fat 
carried    on   to  the    section  from   the   sheath.      If  single 


sections  alone  were  examined,  in  many  cases  it  would  be 
impossible  to  localise  the  degeneration  (e.  g.  the  fat  carried 
on  to  the  section  from  other  parts  might  form  the  most 
marked  area  and  be  mistaken  for  the  real  degenerated 
area.)  Also,  if  this  had  been  the  first  nerve  examined  by 
this  method,  it  would  have  been,  perhaps,  impossible  to 
localise  the  area  of  degeneration,  but  taking  into  con- 
sideration the  results  of  the  series  of  drawings  from  this 
nerve,  along  with  the  knowledge  of  the  variations  in  the 
appearances  of  the  sections  of  the  nerves  in  the  experiments 
in  which  there  is  a  comparatively  well-defined  area  of  degene- 
ration, we  feel  justified  in  thinking  that  in  this  nerve  there 
is  a  somewhat  diffuse  area  of  degeneration  in  the  dorsal 
region,  more  marked  at  the  left  side  than  at  the  right  side, 
and  containing  only  a  small  number  of  degenerated  fibres, 
and  that  this  area  maintains  its  position  from  one  end  of  the 
nerve  to  the  other. 

Conclusion. — A  lesion  in  the  upper  anterior  quadrant  of 
the  fundus,  its  size  and  direction,  as  described  above,  has 
caused  a  degeneration  in  a  few  fibres  of  the  optic  nerve 
which  occupy  for  the  most  part  a  dorsal,  and  perhaps 
slightly  left-sided  position  throughout  the  entire  length  of 
the  nerve. 
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Experiment  G. 

July  26th,  1895.     White,  long-haired  Female  Rabbit.    Right 

Eye. 

Operation. — The  knife  was  entered  at  the  anterior  part. 
The  posterior  band  was  divided  close  to  the  optic  disc 
(Fig.  60). 

Fig.  60. 


Ophthalmoscopic  examination  immediately  after  the  opera- 
tion.— At  the  situation  of  the  incision  there  is  a  hasmorrhage 
which  extends  to  the  edge  of  the  optic  disc.  Its  limits 
nearly  correspond  to  the  upper  and  the  lower  margins 
of  the  posterior  opaque  band.  The  rest  of  the  fundus  is 
normal. 

August  23rd. — In  the  posterior  opaque  band  there  is  a 
scar  which  is  not  very  well  defined,  and  which  lies  obliquely 
and  has  a  pale  grey  appearance.  Its  lower  end  is  close  to 
the  optic  disc.  The  upper  end  is  about  one  third  of  the 
optic  disc's  diameter  from  the  optic  disc. 

Microscopical  examination  of  the  right  optic  nerve. — Close 
to  the  eyeball  where  the  sections  are  cut  obliquely  there  is  an 
area  of  degeneration  occupying  the  right  part  of  the  nerve. 
In  the  sections  a  little  further  back,  towards  the  middle  of 
the  nerve,  where  they  are  cut  transversely,  the  degeneration 
is  found  in  the  ventral  and  right  parts  of  the  nerve.  Further 
back  in  the  posterior  half  of  the  nerve  (Fig.  61)  the  degene- 
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ration  is  to  the  right  and  ventral.  The  margin  separating 
the  degenerated  from  the  non-degenerated  parts,  forms  a 
line  bisecting  the  right  dorsal  and  left  ventral  quadrants. 
Throughout  the  nerve  the  degeneration  occupies  roughly 
about  half  the  nerve.  It  has  a  well-defined  margin  between 
it  and  the  non-degenerated  part.     The  staining  is  deepest 


at  the  periphery,  especially  in  the  left  ventral  quadrant. 
At  the  periphery  opposite  the  main  area  of  degeneration, 
there  is  a  limited  area  consisting  of  sparsely  scattered 
points  of  degeneration.  This  area  is  connected  with  the 
dense  area  of  degeneration,  above  described,  by  a  small 
number  of  scattered  points  of  degeneration. 

Conclusion.— An  incision  through  the  posterior  opaque 
band  within  one  optic  disc's  diameter  of  the  optic  disc  has 
caused  a  degeneration  in  the  optic  nerve  which  occupies 
nearly  one  half  of  the  nerve.  It  is  situated  anteriorly  on 
the  right  side.  In  the  middle  and  posterior  parts  of  the 
nerve  it  occupies  the  semicircle  described. 


Experiment  H. 

July  26th,  1895.     IVhite  Male  Rabbit  with  brown  ears. 
Right  Eye. 

Operation.— An  incision  was  made  through  the  anterior 
opaque  band  about  one  optic  disc's  diameter  from  the  optic 
disc  (Fig.  62). 
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Fig.  62. 


Ophthalmoscopic  examination. — A  slight  opacity  is  present 
in  the  front  part  of  the  vitreous.  The  lower  end  of  the 
incision  is  close  to  the  margin  of  the  opaque  band.  The 
rest  of  the  incision  is  obscured  by  a  haemorrhage  which 
extends  a  little  beyond  the  upper  edge  of  the  opaque  band. 

August  23rd. — The  vitreous  opacities  have  cleared  some- 
what. The  anterior  opaque  band  can  be  made  out.  A 
part  of  it,  judged  to  be  not  far  from  the  optic  disc,  which 
is  not  visible,  is  broader  than  the  rest  of  the  band,  and  here 
there  is  irregularity  of  the  vessels.  This  is  evidently  the 
scar  produced  by  the  incision. 

Microscopic  examination  of  the  right  optic  nerve. — A 
degeneration  is  seen  in  the  anterior  part  of  the  nerve ;  this 
lies  wholly  in  the  left  half  of  the  section,  its  densest  part 
lies  in  the  left  dorsal  quadi-ant.  It  forms  a  segment-shaped 
area,  the  curve  being  at  the  periphery.  Projecting  from 
the  periphery  in  the  left  ventral  quadrant  is  a  small  wedge- 
shaped  area  showing  little  or  no  degeneration.  The  dege- 
neration occupies  about  one  third  to  one  fourth  of  the 
section.  In  the  middle  of  the  nerve  the  degenerated  area 
occupies  the  same  situation.  In  the  posterior  part  of  the 
nerve  (Fig.  63,  and  Plate  IX,  fig.  2)  the  same  position  and 
form  are  retained,  but  the  lesion  appears  to  be  slightly  more 
extensive  in  area,  occupying  nearly  one  half  of  the  nerve, 
and   in  the  wedge-shaped  area  of  non-degeneration  pre- 
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viously  described,  there  are  now  seen  some  degenerated 
fibres.     There  appear  to  be  a  very  few  widely  scattered 


points   of    degeneration   in  the    nerve    outside    the   main 
lesion. 

Conclusion. — An  incision  through  the  anterior  opaque 
band  near  the  optic  disc  has  caused  in  the  optic  nerve  a 
segment-shaped  degeneration,  which  occupies  the  left 
portion  of  the  nerve,  and  the  area  of  which  becomes 
gradually  greater  as  it  approaches  the  chiasm  a.  In  the 
rest  of  the  nerve  are  a  very  few  isolated  degenerated 
fibres. 

Experiment  K. 

September  21th,  1895.     Blade  Female  Half-grown  Babbit. 

Left  Eye. 

Operation. — The  knife  was  entered  below,  the  blade  of 
the  knife  being  horizontal.  An  incision  was  made  in  the 
upper  part  of  the  fundus  (Fig.  64). 

Fig.  64. 
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Ophthalmoscopic  examination  immediately  after  the  opera- 
tion.— The  media  are  clear,  except  for  one  small  blood- clot 
in  the  vitreous.  The  incision  in  the  fundus  is  seen  as  a 
white  area  two  optic  disc's  diameter  above  the  optic  disc. 
Its  length  is  one  optic  disc's  diameter  j  its  breadth  is  one 
sixth  of  its  length.  The  edges  are  well  defined ;  the  long 
axis  is  horizontal.  One  or  two  faint  patches  of  red  are  seen 
in  the  white  area. 

October  26th. — Very  white  incision  with  well-defined 
edges  situated  as  described  above.  The  length  of  the 
incision  appears  to  be  two  thirds  of  the  optic  disc's  diameter, 
the  breadth  three  fourths  of  its  length.  The  media  are 
clear. 

Microscopical  examination  of  the  left  optic  nerve. — A 
degeneration  is  found  in  the  nerve  throughout  its  whole 
length,  but  the  number  of  degenerated  points  is  very  small, 
though  scattered  over  a  wide  area.  In  the  anterior  part 
of  the  nerve  the  degeneration  occupies  roughly  about  one 
third  of  the  nerve,  the  densest  part  being  near  the  centre 
and  towards  the  left,  but  not  reaching  the  periphery  of  the 
nerve.  The  part  freest  from  degeneration  occupies  the 
right  part  of  the  nerve.  Further  back  in  the  nerve, 
(Fig.  65),  towards  the  chiasma,  the  degeneration  is  most 


marked  from  the  centre  towards  the  left  periphery,  but  does 
not  reach  it. 

Conclusion. — An  incision  in  the  retina  above  the  optic 
disc  as  described,  has  caused  a  diffuse  degeneration  of  a 
comparatively  small  number  of  fibres  in  the  optic  nerve. 
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These  are  situated  for  the  most  part  at  the  centre,  and 
towards  the  left  side  of  the  nerve.  This  is  the  condition 
throughout  the  nerve. 

Experiment  L. 

October  1st,  1895.     Large  Speckled  Female  Rabbit. 
Right  Eye. 

Operation. — The  knife  was  entered  at  the  anterior  part 
through  the  plica  semilunaris  and  the  sclerotic,  the  blade 
being  horizontal.  An  incision  was  made  below  the  optic 
disc  (Fig.  66). 

Fig.  66. 


Ophthalmoscopic  examination  immediately  after  the  opera- 
tion.— A  white  area,  the  length  of  which  is  three  fourths 
of  the  optic  disc's  diameter,  and  the  breadth  of  which  is 
one  sixth  of  its  length,  is  situated  with  its  long  axis  hori- 
zontal directly  below  the  optic  disc,  about  one  and  a  half 
optic  disc's  diameter  from  the  edge  of  the  optic  disc.  There 
is  a  vei*y  small  haemorrhage  on  this  area.  It  is  beyond 
(below)  the  opaque  fibres  that  radiate  from  the  lower  part 
of  the  optic  disc.     The  media  are  clear. 

October  26th. — The  scar  appears  white,  and  in  the  same 
situation  as  described  in  the  first  examination. 

Microscopical  examination  of  the  right  optic  nerve. — The 
anterior  part  of  the  nerve  has  an  extensive  area  contain- 
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ing  a  fairly  large  number  of  degenerated  fibres.  These 
are  situated  at  the  centre  of  the  nerve,  and  to  a  less  extent 
all  over  the  ventral  and  slightly  to  the  left  side  of  the 
nerve.  About  half  of  the  section  of  the  nerve  at  this  part 
contains  degenerated  fibres.  The  dorsal  part  of  the  nerve 
hasfew,  if  any,  degenerated  fibres.  Further  back  in  the  nerve 
the  degeneration  is  more  on  the  left  side,  and  encroaches 
more  on  the  clear  dorsal  part,  so  that  only  one  third  is 
free  from  degeneration.  In  the  posterior  part  of  the  nerve 
(Fig.  67),  and  close  to  the  chiasma,  almost  the  whole  area 


of  the  sections  show  degenerated  fibres,  which  are  fairly 
equally  distributed.  There  is,  however,  a  small  part  of 
the  nerve  at  the  right  dorsal  margin  free  from  such  fibres. 

Conclusion. — A  horizontal  incision  in  the  retina  directly 
below  the  optic  disc,  as  described  above,  has  caused  in 
the  optic  nerve  a  degeneration  which  is  situated  through- 
out the  length  of  the  nerve  in  its  central  and  ventral  parts, 
becoming  more  diffuse  posteriorly,  but  having  an  area  at 
the  dorsal  and  right  periphery  free  from  degeneration. 

In  all  the  experiments  a  microscopical  examination  has 
been  made  of  the  optic  nerve  of  the  eye,  in  which  there 
was  no  lesion.  In  all  of  them  small  black  points  are 
present,  diffusely  scattered,  and  occurring  throughout  the 
entire  length  of  the  nerve.  They  appear  to  bear  a  direct 
ratio  to  the  number  of  fibres  affected  on  the  side  of  lesion, 
i.  e.  they  are  most  numerous  in  the  experiments  where  the 
degeneration  on  the  side  of  lesion  is  most  extensive,  e.  g.  in 
Experiment  G-,  in  which  the  opaque  band  was  divided,  the 
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appearance  is  more  marked  than  in  Experiment  C,  in 
which  the  degenei'ation  on  the  side  of  lesion  occupies  a 
much  smaller  area.  This  observation  is  in  opposition  to 
that  of  Pick.*  In  some  of  the  experiments  in  which  there 
is  a  small  degeneration,  the  black  points  are  so  few  in 
number  that  they  might  readily  be  overlooked.  In  a 
normal  rabbit's  nerve,  however,  prepared  in  exactly  the 
same  manner,  no  such  black  points  can  be  detected. 

Ferrier  and  Turner,t  as  the  result  of  a  study  of  Marchi's 
osmium-bichromate  method  in  determining  degenera- 
tions, came  to  the  conclusion  that  black  spots  may  be 
found  in  and  around  the  nerve  fibres  of  the  normal  cord, 
and  of  the  nerve  roots,  and  that  the  appearance  of  nerve 
fibres  after  separation  from  their  trophic  centres  is  merely 
an  exaggeration  of  that  which  may  be  seen  in  normal  nerve 
tissue  prepared  immediately  after  death.  This,  however, 
does  not  explain  the  fact  observed  by  us  that  the  number 
of  black  points  in  the  nerve  of  the  unoperated  eye,  stands 
in  direct  ratio  to  the  number  of  degenerated  fibres  in  the 
nerve  of  the  operated  eye. 

Summary  af  Results  of  Experiments  on  Rabbits. 

We  have  found  from  the  foregoing  experiments  that  as 
the  result  of  a  lesion  of  the  retina  there  occurs  a  degenera- 
tion in  the  optic  nerve.  The  degeneration  is  limited  in  its 
distribution  in  the  nerve,  but  the  limitation  is  not  equally 
well  marked  in  all  cases.  Considering  that  the  lesions 
are  in  no  case  far  from  the  optic  disc,  the  degeneration  is 
as  limited  as  might  have  been  anticipated.  In  the  majority 
of  the  cases,  however,  a  definite  tract  of  degeneration  is 
observable.  This  tract  can  be  followed  throughout  the 
length  of  the  nerve,  and  is  found  to  occupy  in  the  main  the 
same  position  in  relation  to  the  nerve  section  throughout 
its  whole  course.  This  position  of  the  degeneration  in  the 
sectional  area  of  the  nerve  corresponds  with  the  part  of 

*  Ref.  seq. 

t  'Phil.  Trans.  R.  Soc.  Lond.,'  vol.  c'.xxw.  1S94. 


270  MISCELLANEOUS. 

the  retina  wounded,  e.  g.  a  wound  of  the  retina  in  its  left 
lower  quadrant  produces  a  lesion  of  the  left  lower  quadrant 
of  the  nerve  section,  and  similarly  so  for  other  areas. 
Incisions  made  in  a  direction  tangential  to  the  disc  give 
rise  to  a  greater  degeneration  than  those  in  a  direction 
radiating  from  the  disc  (compare  Experiments  L  and  C). 
Experiment  K,  an  apparent  exception  to  this  statement,  can 
be  accounted  for  by  its  very  peripheral  position.  Incisions 
across  the  opaque  band  cause  a  denser  degeneration  than 
incisions  in  other  parts  of  the  fundus.  It  must  be  stated, 
however,  that  none  of  the  incisions  were  quite  so  close  to 
the  disc  as  those  through  the  opaque  baDds.  In  regard  to 
the  condition  found  in  the  nerves  of  the  eyes  which  were 
not  operated  upon,  various  views  might  be  entertained. 
The  black  points  described  might  be  held  to  come  from 
some  extraneous  source,  such  as  the  fat  in  the  nerve 
sheath ;  the  comparison,  however,  with  a  normal  nerve 
appears  to  us  to  exclude  this  view.  Is  it  possible  that  in 
the  removal  of  the  fat  by  the  lymphatics  from  the  degene- 
rated nerve,  some  of  the  fatty  material  is  carried  into  the 
other  nerve  ?  Such  a  hypothesis  is  consistent  with  the 
ratio  observed.  If  they  are  held  to  be  evidence  of  the 
occurrence  of  a  degeneration  of  nerve  fibres,  then  several 
hypotheses  might  be  put  forward  as  to  its  method  of 
origin.  It  is  conceivable  that  the  degeneration  passing 
through  the  chiasma  from  the  other  optic  nerve  by  altering 
the  tension  in  the  chiasma  might  give  rise  to  pressure,  so 
as  to  cause  a  degeneration  of  certain  fibres  passing  to  the 
uninjured  eye.  Kellerrnan,*  in  an  old-standing  case  of 
atrophy  of  the  left  optic  nerve,  found  a  small  tract  of 
degeneration  in  the  right  optic  nerve,  which  he  attributes 
to  compression  as  the  result  of  a  shrinking  process  of  the 
atrophic  fibres  of  the  left  nerve  as  they  pass  through  the 
chiasma.  Heboid  t  on  the  other  hand,  using  Pal's  method, 
found  in  an  old-standing  case  of  complete  atrophy  of  one 
optic  nerve,  that  there  was  no  degeneration  present  in  the 

*  Ganser,  '  Arch,  fiir  Psychiatrie,'  vol.  xiii,  1882. 
f  'Arch.  f.  Ophthal.,'  Bd.  xxxviii,  Ahth.  1,  s.  221. 
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other  nerve.  It  is  conceivable,  however,  that  in  specimens 
prepared  by  this  method  there  might  be  no  evidence  of 
such  a  degeneration,  if  degeneration  it  be.  Deutschmann* 
also,  in  a  similar  case,  found  that  the  other  nerve  was 
normal.  The  question  as  to  the  nature  of  the  fibres 
implicated  naturally  ai*ises.  According  to  von  Gudden  t 
there  are  two  kinds  of  fibres  in  the  optic  nerve  :  the  smaller 
fibres  are  concerned  in  the  pupil  reflexes,  and  degenerate 
after  destruction  of  the  anterior  corpora  quadrigemina  in 
the  rabbit  and  cat ;  the  larger  are  concerned  with  vision. 
It  is  difficult  to  conceive  that  the  black  points  indicate  a 
degeneration  of  visual  fibres,  or  fibres  concerned  with  the 
pupil,  in  so  far  as  the  human  subject  is  concerned  at  all 
events,  otherwise  one  would  expect  a  diminution  in  the 
visual  power  or  interference  with  the  pupil  reflexes  of  the 
eye  left  after  an  excision.  A  second  view  that  might  be 
entertained  on  this  subject  is  that  the  appearance  described 
indicates  a  degeneration  of  inter-retinal  fibres.  We 
attempted  to  clear  up  this  point,  but  we  are  not  yet  pre- 
pared to  make  any  definite  statement  on  the  subject.  A 
third  hypothesis  is  that  an  influence  was  exerted  on  some 
higher  part  of  the  optic  apparatus  by  the  lesion  of  the 
retina,  which  gave  rise  to  a  descending  degeneration  of  the 
fibres  passing  to  the  other  eye. 

Not  until  April  of  this  year,  after  we  had  written  the 
results  of  our  experiments  on  rabbits,  and  had  operated  on 
several  monkeys,  were  we  aware  that  any  attempt  had 
been  made  to  trace  degenerations,  resulting  from  wounds 
of  the  retina,  by  means  of  Marchi's  method.  At  that  date 
a  paper  by  Professor  Pick,  of  Prague,  was  brought  to  our 
notice,  which  deals  with  a  large  number  of  experiments  on 
rabbits,  similar  to  those  detailed  above.  The  results  ob- 
tained independently  by  us  coincide  in  the  main  with  those 
obtained  by  Pick.  J 

*  '  Arch.  f.  Oplithal.,'  Bd.  xxix,  Abth.  1,  p.  323. 

f  'Tagebl.  d.  Naturforscherversanimlung,'  1885  (Monakow,  'Arch.  f. 
Psychiatrie,'  vol.  xx). 

J  '  Nova'Acta  der  k.  s.  1.,'  Leop.  Carol,  '  Deutschen  Akademie  der  Natur- 
forscher/  Bd.  lxvi,  No.  1,  1895. 
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We  add  to  these  experiments  on  rabbits  the  results 
obtained  in  the  case  of  a  monkey,  where  the  lesion  was 
made  between  the  optic  disc  and  the  yellow  spot.  The 
operation  was  done  on  the  3rd  January,  1896,  on  a  male 
monkey  (Macacus  rhesus).  The  preliminary  procedure,  in- 
cluding the  examination  of  the  eye,  preparation  of  instru- 
ments, &c,  was  carried  out  as  in  the  case  of  the  rabbits. 
The  animal  was  anaesthetised  with  A.C.E.  mixture,  laid  on  its 
back  on  a  wooden  block  with  its  head  towards  the  operator. 
The  right  eye  having  been  found  normal,  a  speculum  was 
inserted.  A  puncture  with  a  Graefe's  knife  was  made  into 
the  vitreous  at  the  outer  part  of  the  globe,  about  six  milli- 
metres behind  the  sclero-corneal  margin.  The  knife  was 
withdrawn  and  the  point  of  an  electro-cautery  introduced 
through  the  wound  into  the  vitreous.  The  globe  being 
kept  in  the  middle  line  by  means  of  a  fixation  forceps  held 
by  an  assistant,  the  cautery  points  were  directed  by  the  aid 
of  the  ophthalmoscope  towards  the  macular  region,  and  a 
lesion  made  between  the  disc  and  the  yellow  spot  by  heating 
the  cautery  for  about  one  second.  It  was  necessary  to  use 
the  left  hand  to  hold  the  ophthalmoscope  which  was  applied 
to  the  right  eye  in  order  to  avoid  the  contact  of  the  cautery 
handle  with  the  head  of  the  operator.  No  dressing  was 
applied  after  the  operation. 

Ophthalmoscopic  examination  of  the  eye  immediately  after 
the  operation. — The  media  are  clear.  Between  the  optic 
disc  and  the  yellow  spot  a  white  area  is  seen  (Fig.  68) ;  its 
length  is  equal  to  one  optic  disc's  diameter,  its  breadth  is  one 

Fig.  68. 
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third  of  its  leDgth.  It  lies  with  its  long  axis  horizontal,  its 
lower  margin  being  on  a  level  with  the  lower  margin  of  the 
optic  disc,  its  upper  margin  being  a  short  distance  above 
a  horizontal  line  drawn  through  the  centre  of  the  optic 
disc.  The  lesion  does  not  extend  to  the  yellow  spot  or  to 
the  optic  disc. 

January  7th,  1896. — The  eye  seems  quiet,  but  the  red 
reflex  of  the  right  eye  is  not  quite  so  bright  as  that  of  the 
left  eye. 

February  3rd. — Both  eyes  are  quite  quiet. 

Ophthalmoscopic  examination. — Owing  to  a  haze  in  the 
vitreous,  the  right  fundus  is  visible  only  on  the  nasal 
side,  the  lesion  not  being  visible.  The  left  eye  is  normal 
with  the  exception  of  a  white  patch  situated  one  optic 
disc's  diameter  above  the  optic  disc.  This  patch  has  irre- 
gular edges  and  is  roughly  circular ;  its  size  is  about  one 
third  of  the  size  of  the  optic  disc.  Xo  vessels  are  visible 
on  it.  This  was  the  first  examination  of  this  fundus.  A 
microscopical  examination  showed  that  this  appearance  was 
due  to  a  tubercular  deposit  in  the  choroid. 

The  post-mortem  examination  showed  no  further  patho- 
logical changes  in  this  eye.  In  the  lungs  of  this  monkey 
there  were  present  a  few  tubercular  nodules,  the  largest 
being  the  size  of  a  pea,  and  in  a  caseating  condition.  The 
rest  of  the  viscera  and  the  meninges  were  free  from  tubercle. 

The  right  eye  was  opened  equatorially  after  freezing,  and 
showed  in  the  anterior  half  of  the  eye  a  faint  opacity  in  the 
front  part  of  the  vitreous ;  also  a  small  white  opacity 
(greatest  diameter  2  mm.)  in  the  vitreous  at  the  wound  of 
entrance ;  the  rest  of  the  anterior  part  of  the  eye  appeared 
normal. 

In  the  posterior  half  the  vitreous  was  clear.  The  retina 
was  folded  in  three  places,  evidently  post-mortem  folds. 
One  of  the  folds  extends  from  the  optic  disc  outwards 
through  the  macular  region  ;  it  is  regular  throughout  its 
whole  length,  except  at  a  part  between  the  yellow  spot  and 
optic  disc  where  it  is  puckered,  this  is  doubtless  owing  to 
the  lesion  which  was  made  at  this  situation. 

VOL.  xvi.  18 
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Microscopical  examination  of  the  rigid  optic  nerve. — At  the 
anterior  part  of  the  nerve  (Plate  IX,  fig.  1)  there  is  a  very 
well-defined  area  of  degeneration  on  the  right  side.  It  is 
triangular  in  outline,  the  base  being  at  the  periphery,  the 
apex  close  to  the  central  vessels.  The  triangle  is  a  narrow- 
isosceles  one.  In  several  sections,  however,  the  appear- 
ance is  more  that  of  an  oblong  which  tapers  to  a  point  just 
at  its  central  end,  the  long  axis  of  the  oblong  lying  hori- 
zontally. This  area  of  degeneration  occupies  about  one 
twelfth  of  the  nerve  section.  In  addition  to  this  well-defined 
area,  points  of  degeneration  diffusely  distributed  are  seen 
at  the  periphery  of  the  nerve,  especially  at  the  dorsal  part. 
This  diffuse  degeneration  is  present  throughout  the  length 
of  the  nerve.  As  a  probable  cause  of  this  diffuse  peripheral 
degeneration  we  would  suggest  the  changes  in  the  anterior 
part  of  the  vitreous.*  The  centre  of  the  nerve,  and  the 
parts  on  each  side  of  the  triangular  area,  are  comparatively 
free  from  degeneration  j  the  septum  is  found  to  form  an 
angle  of  about  100°  with  the  triangular  area  above  men- 
tioned, so  that  the  septum  and  the  degeneration  enclose 
rather  more  than  the  right  ventral  quadrant  of  the  nerve. 

About  the  middle  of  the  nerve  (Plate  X,  fig.  1)  the  well- 
defined  area  of  degeneration  lies  in  the  central  part  of  the 
nerve,  no  part  of  it  reaching  the  periphery.  It  is  irregular 
in  outline,  and  has  three  prominent  processes  pointing 
towards  the  dorsal,  left  and  right.  Immediately  behind 
the  entrance  of  the  septum  the  degenerated  area  still 
reaches  the  periphery  of  the  nerve,  and  it  is  a  considerable 
distance  behind  this  before  the  lesion  is  altogether  clear  of 
the  periphery. 

In  the  posterior  part  of  the  nerve  (Plate  X,  fig.  2)  the 
degenerated  area  takes  a  crescentic  or  horseshoe-shaped 
form  about  the  centre  of  the  nerve,  its  concavity  pointing 
towards  the  ventral  part  of  the  nerve. 

Microscopical  examination  of  the  left  optic  nerve  revealed 

*  Since  this  paper  was  read  we  have  obtained  in  the  optic  nerve  of  a 
monkey  a  similar  lesion  but  without  this  peripheral  degeneration.  It  was  also 
the  result  of  a  wound  of  the  retina  between  the  optic  disc  and  yellow  spot. 
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the  same  diffusely  scattered  black  points  described  and 
discussed  under  the  experiments  on  rabbits.  There  was 
no  evidence  of  any  definite  tract  of  degeneration  secondary 
to  the  tubercle  of  the  choroid  described. 

Conclusion. — In  the  optic  nerve  of  a  monkey  whose  eyeball 
had  a  lesion  in  the  fundus,  situated  between  the  yellow  spot 
and  the  optic  dies  as  above  described,  we  find  a  well-defined 
area  of  degeneration  throughout  its  entire  length.  The 
defeneration  is  situated  on  the  right  side  of  the  nerve  from 
the  globe  to  a  point  behind  the  entrance  of  the  vessels.  It 
here  gradually  leaves  the  right  side  to  be  in  the  centre  of 
the  nerve,  maintaining  this  situation  as  far  as  the  chiasma. 
The  degeneration  occupies  about  one  twelfth  of  the  nerve 
section.  The  shape  of  the  area  in  the  anterior  part 
of  the  nerve  is  triangular,  the  base  being  at  the  right 
periphery,  the  apex  at  the  central  vessels.  In  the  centre 
of  the  nerve  near  the  chiasma  it  assumes  the  form  of  a 
crescent. 

The  results  obtained  in  this  experiment  are  of  particular 
interest  in  relation  to  the  question  of  the  nerve-supply  of  the 
macula  lutea,  and  also  in  relation  to  the  lesions  observed  in 
cases  of  toxic  amblyopia.  The  definite  area  of  degeneration 
in  this  experiment  coincides  in  position  with  the  degenera- 
tion found  in  the  well-known  cases  of  toxic  amblyopia 
described  by  Sammelsohn,  Nettleship,  and  others.  The 
experimental  degeneration  changes  its  position  from  the 
outer  part  of  the  nerve  near  the  eyeball,  to  a  central  situa- 
tion in  the  posterior  part  of  the  nerve.  The  smaller  area 
occupied  by  it  is  accounted  for  by  the  fact  that  the  lesion, 
judged  by  the  ophthalmoscopic  appearance,  affected  a  part 
only  of  the  papillo-macular  bundle.  The  shape  of  the  de- 
generated area  in  the  nerve  is  also  found  to  coincide  with  the 
shape  of  the  lesion  found  in  those  cases.  An  interesting  case 
reported  by  Heboid,*  which  tends  to  confirm  the  view 
expressed  above  as  to  the  course  of  the  macular  fibres  in 
the  optic  nerve,  was  that  of  a  patient  whose  left  eye  was 
blind  and  optic  nerve  atrophied,  and  in  whom  there  was  a 
*  '  Neurologisches  Centralblatt,'  March  15th,  1891. 


276  MISCELLANEOUS. 

contraction  of  the  field  of  vision  of  the  right  eye,  the  optic 
disc  being  normal.  On  section  of  the  right  optic  nerve 
degeneration  was  found,  but  the  part  of  the  nerve  corre- 
sponding to  the  degenerated  area  in  the  toxic  cases 
and  in  our  experiment,  was  found  to  be  normal.  Un- 
fortunately there  is  no  note  as  to  the  vision  of  this  eye. 
This  experiment  adds  to  the  likelihood  of  its  being  possible, 
by  the  method  described  in  this  paper,  to  map  out  the  paints 
of  the  optic  nerve  corresponding  to  the  different  parts  of 
the  retina. 

(July  3rd,  1896.) 

Mr.  Maeshall  observed  with  regard  to  the  method  of 
staining  by  Marchi's  solution  that  it  left  a  certain  amount 
of  doubt  in  the  minds  of  some  as  to  the  results  obtained  by 
it.  One  can  generally  see  some  black  spots  in  healthy 
nerves  examined  by  this  method,  which  certainly  do 
not  belong  to  fibres  undergoing  degeneration.  Never- 
theless it  is  an  extremely  valuable  method  of  staining, 
especially  when  used  on  tissues  which  have  been  recently 
injured,  where  there  would  not  be  any  sclerosis,  but  in 
which  the  fibres  are  undergoing  degeneration.  He  referred 
to  some  experiments  on  cats  which  he  himself  had  made,  in 
which  he  made  great  use  of  Marchi's  stain  in  tracing  dege- 
nerations in  the  spinal  cord.  It  was  beautiful  to  see  how 
well  one  could  trace  the  fibres  on  their  way  to  be  collected 
into  their  respective  tracks.  His  own  results  corresponded 
closely  with  those  obtained  by  Dr.  Mott  in  monkeys,  when 
the  method  of  staining  used  was  the  Pal-Weigert.  In  his 
own  case  the  lesions  were  made  five  or  six  days  before  the 
animals  were  killed,  and  even  in  that  time  one  could  see 
the  areas  of  degeneration  very  well.  He  agreed  that  in  the 
preparations  under  discussion  the  fibres  stained  were 
actually  undergoing  degeneration. 


PLATE  VIII. 

Messrs.  Deau  and  Usher's  paper  on  the  Courae  of  the  Optic 

Fibres. 

Fig.  1  illustrates  the  microscopical  appearances  of  a  transverse  section 
from  the  right  optic  nerve  of  a  rabbit  (Experiment  C).  The  light  retina 
had  been  wounded  in  its  anterior  lower  quadrant. 

The  nerve  was  prepared  by  Marchi's  osmium  bichromate  method. 

In  the  left  ventral  part  is  a  small  group  of  degenerated  fibres. 

Fig.  2  illustrates  the  microscopical  appearances  of  the  left  optic  nerve 
from  the  same  rabbit. 

No  points  of  degeneration  can  be  made  out. 

D  =  Dorsal,     v  =  Ventral.     E  =  Right.     L  =  Left. 
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PLATE   IX. 

Messrs.  Dean  and  Usher's  paper  on  the  Course  of  the  Optic 

Fibres. 

Fig.   1   illustrates  the   microscopical  appearances  of  a  transverse  section 
through  the  anterior  part  of  a  monkey's  optic  nerve. 
The  papillo-macular  fibres  had  been  injured  during  life. 
The  section  was  prepared  by  Slarchi's  method. 
The  darkly  stained  area  in  the  nerve  consists  of  degenerated  fibres. 

Fig.  2  illustrates  the  microscopical  appearances  of  a  transverse  section 
from  the  right  optic  nerve  of  a  r.ibbit  (Experiment  H). 

The  anterior  band  of  opaque  nerve-fibres  in  the  corresponding  retina  had 
been  divided  during  life. 

The  section  was  prepared  by  Marchi'a  method. 

Degenerated  fibres   are  seen  in  large  numbers  in   the  left  half   of   the 
section. 

D  =-=  Dorsal,     v  =  Ventral.     B  =  Right,     l  =  Left. 
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PLATE   X. 

Messrs.  Dean  and  Usher's  paper  on  the  Course  of  the  Optic 

Fibres. 

Fig.  1  illustrates  the  microscopical  appearances  of  a  transverse  section 
through  the  middle  of  the  same  optic  nerve  as  is  shown  in  Plate  IX,  fig.  1. 
The  degeneration  is  chiefly  at  the  centre  of  the  nerve. 

Fig.  2  illustrates  the  microscopical  appearances  of   a   transverse  section 
through  the  posterior  part  of  the  same  nerve. 

D  =  Dorsal.     V  =  Ventral.     E  =  Right.     L  =  Left. 
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4.  Recurrent  paralysis  of  ocular  nerves. 
By  W.  T.  Holmes   Spicer  and  J.  A.  Ormerod,  M.D. 

Case  1.  Relapsing  paralysis  of  the  third  nerve  ;  headache 
on  the  same  side. — Reginald  Barrett,  set.  15.  He  was  first 
seen  on  November  18th  on  account  of  closure  of  the  left 
eye,  and  pain  on  the  same  side  of  the  head,  which  had 
been  present  a  month. 

The  first  attack  began  when  he  was  twelve  months  old  ; 
he  screamed  a  great  deal  during  one  night  and  part  of 
the  next  day  ;  shortly  after  the  left  eye  closed.  He 
recovered  completely  after  a  time,  and  remained  well  till 
till  he  was  seven  or  eight  years  old.  Since  then  he  has 
had  an  attack  almost  every  nine  or  ten  months,  and 
latterly  more  often.  After  the  attack  has  lasted  some 
weeks  the  lid  goes  up  entirely,  and  the  eye  slowly  returns 
to  its  place  ;  for  some  time  longer  he  sees  double,  but 
eventually  all  affection  of  sight  disappears — sometimes, 
however,  only  shortly  before  the  next  attack.  Since  the 
second  attack  the  pupil  has  never  regained  its  former 
size.  His  mother  thinks  that  he  does  not  close  his  eye 
now  as  well  as  he  formerly  did. 

Each  attack  is  ushered  in  by  headache  and  "  bilious- 
ness." 

Till  the  present  time  he  has  had  no  paralysis  since 
last  December ;  he  has  had  occasional  pain  in  the 
eye,  and  slight  "  bilious "  attacks.  These  latter  are 
generally  cut  short  by  domestic  remedies.  There  is  no 
difference  in  the  manner  of  onset  between  the  slighter 
attacks,  and  those  in  which  the  paralysis  comes  on, 
except  that  the  more  serious  ones  do  not  yield  to  treat- 
ment. He  is  naturally  constipated,  and  takes  pills  him- 
self when  he  feels  the  need  of  them. 
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As  to  the  attack, — during  it  he  feels  out  of  condition, 
looks  yellowish,  and  has  a  foul  tongue. 

Pain  is  always  present,  referred  to  the  left  brow,  just 
above  the  eye ;  it  does  not  spi*ead  to  the  head  or  temple, 
and  does  not  involve  the  face ;  it  is  very  severe,  and  lasts 
many  days. 

Vomiting  comes  on  quite  early,  i.  e.  after  a  few  hours, 
but  does  not  continue. 

Ptosis  comes  on  early,  remains  for  about  two  or  three 
weeks,  and  slowly  passes  off. 

Divergence  of  the  eye  comes  on  with  the  ptosis,  and  lasts 
for  many  weeks. 

The  pupil  is  always  dilated  now. 

No  other  paralysis  is  present.  He  had  some  pain  in 
his  teeth  during  the  last  attack. 

The  attack  leaves  him  very  weak,  his  head  is  heavy, 
he  scarcely  eats  at  all,  and  he  passes  very  little  urine. 
He  has  not  been  able  to  attend  school  this  term. 

Family  history. — -The  patient  is  the  youngest  of  five 
children  ;  the  oldest  died  at  eight  years  of  age,  the  others 
are  all  well. 

The  mother  is  subject  to  headaches,  any  excitement 
with  her  is  enough  to  cause  a  headache  ;  when  they  come 
on  they  last  as  a  rule  till  bedtime  ;  they  do  not  come  on 
at  definite  periods  ;  they  are  not  generally  one-sided. 
His  eldest  brother  has  headache  if  much  worried.  In 
both  mother  and  brother  the  headache  is  not  of  the 
migraine  type,  and  neither  in  them  nor  in  the  patient  is 
there  any  complaint  of  scotoma  or  photopsia.  There  is 
no  knowledge  on  the  mother's  part  of  headaches  as  a 
frequent  occurrence  in  any  other  members  of  the  family. 

Present  condition  (November  1 8th,  1895). — He  is  a  well- 
grown,  robust-looking  boy.  His  heart  and  blood-vessels 
are  normal.  His  teeth  are  regular  and  good  ;  nose,  throat 
and  sinuses  appear  normal. 

There  is  complete  paralysis  of  the  left  third  nerve. 
There  is  still  slight  ptosis,  which  has  been  complete  ;  the 
left  eye  diverges,  it  will  not  move  in  beyond  the  middle 
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line ;  there  is  absence  of  all  upward  and  downward  move- 
ment, outward  movement  is  full,  and  the  superior  oblique 
movement  is  well  seen.  The  pupil  measures  9  mm.,  and 
is  quite  inactive.  Voluntary  closing  of  the  lids  is  com- 
plete, but  in  ordinary  unconscious  blinking  the  left  lids 
sometimes  do  not  close  at  all  (an  exemplification  of 
Mendel's  hypothesis). 

CB.-&-1D.  sph.  =  f  J.  1. 

+  1D. 


L.,  shadow  test  — 


— +1-5D. 


Ophthalmoscopical  appearances. — L.O.D.  is  slightly  paler 
than  the  right ;  the  nasal  half  has  a  distinct  blue  tinge, 
and  is  certainly  of  less  good  colour  than  the  temporal 
half.  The  vessels  are  normal.  R.  0.  D.  n.  Nothing 
can  be  felt  in  the  orbit,  and  there  is  no  proptosis. 
Sensation  of  the  cornea  is  unimpaired,  and  is  equal  to 
that  on  the  right  side. 

The  field  of  vision,  taken  by  the  perimeter,  is  quite  full. 
There  is  no  definite  scotoma  for  colours  or  for  form.  He 
calls  a  2-mm.  white  spot  green,  and  says  that  it  disap- 
pears in  places,  but  the  observation  cannot  be  verified 
again  ;  probably  his  fixation  is  not  very  accurate.  Colour 
sense  normal  in  both  eyes. 

There  is  nothing  to  indicate  other  disease  of  nervous 
or  vascular  systems. 

Case  2.  Recurrent  paralysis  of  left  third  nerve. — 
Albert  E— ,  set.  10.  (T.  V.  30.)  First  seen  by  Mr.  Nettle- 
ship,  April  9th,  1886. 

He  was  the  sixth  of  twelve  children,  all  of  whom  were 
born  alive  ;  eight  still  alive  ;  two  of  the  four  died  of  fits 
at  the  age  of  two.  He  had  measles  at  the  age  of  four  or 
five,  and  about  the  same  time  had  four  fits.  There  is  no 
history  of  hereditary  syphilis  in  this  or  any  of  the  other 
children  ;  none  of  the  other  children  have  the  same  affec- 
tion  as    this    one ;     the   mother   is   very  bilious,    that    is 
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subject  to  nausea,  but  does  not  have  headache ;  is  con- 
stipated ;  there  is  no  special  history  of  headache  in  her 
family  or  her  husband's. 

The  four  fits  already  spoken  of  occurred  at  intervals  of 
some  months ;  about  one  year  after  the  last  fit  the 
present  attacks  began.  He  has  had  about  two  attacks  a 
year  since  then  j  the  later  attacks  have  lasted  longer  than 
the  earlier  ones. 

The  attacks  begin  with  pain  over  the  left  brow,  and 
are  very  severe ;  they  end  with  vomiting,  which  relieves 
the  pain  for  a  time  ;  this  recurs  for  several  days,  then  the 
eyelid  drops  and  the  pain  ceases.  Two  years  ago  the 
left  pupil  was  found  to  be  enlarged,  and  has  been  so  ever 
since. 

The  present  attack  began  in  April ;  he  had  headache 
which  lasted  three  days,  followed  by  vomiting  which 
lasted  fourteen  days  ;  then  ptosis  of  the  left  eye  occurred, 
with  relief  of  the  vomiting  and  pain.  Appetite  good ; 
very  constipated. 

Present  condition  (April  9th,  1886) . — He  is  a  shy,  intel- 
ligent, quick-tempered  boy,  with  a  rather  sallow  com- 
plexion. There  is  ptosis  of  L.  E.  with  external  diver- 
gence. Pupil  dilated,  and  inactive  to  light  and  conver- 
gence. 

May  7th. — The  ptosis  continues,  but  he  can  partly 
raise  the  upper  lid ;  movements  of  the  eye  now  defective 
upwards  and  downwards.  Pupil,  7'5  mm.  R.  about 
4  mm. 

There  are  two  elongated  scars,  one  on  each  temple, 
which  are  said  to  have  been  present  at  birth ;  there  is  no 
history  of  instruments  used  at  birth,  and  no  other  cause 
of  the  scars  discovered. 

(  R.  J  Hm,  -5  D.,  J.  1,  at  9". 
*  (  L.  <  g%  c.  +  2  D.  =  -^ ;  c.  +  3  D.  =  J.  12  at  12". 

Last  seen  on  June  29th  ;  was  written  to  on  December 
31st,  1890,  but  no  answer  received. 

Case    3.     Recurrent,  paralysis    of    left    third    nerve. — 
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Charles  S — ,  set.  2£,  came  under  the  care  of  Mr.  Xettleship 
on  November  19th,  1886. 

On  the  evening  of  November  15th  his  nurse  noticed 
that  the  L.  E.  "  looked  heavy  ;"  the  next  day  the  eye 
turned  and  the  lid  dropped  more.  He  was  born  in 
India  in  June,  1884  ;  had  been  in  England  since  April, 
1885,  -was  out  of  health  on  the  voyage  ;  eleven  months 
ago  he  fell  to  the  floor  from  a  high  chair,  was  nearly 
unconscious  for  a  short  time  but  not  ill. 

Family  history. — His  mother  was  aged  thirty-three, 
she  was  healthy,  but  had  been  twice  more  or  less  out  of 
her  mind  ;  there  were  four  children,  the  two  eldest  died 
with  cholera,  the  third  (male)  was  aged  eight,  the  fourth 
was  the  patient.  The  father  was  aged  thirty-five,  and 
subject  to  asthma.  No  famihT  history  of  phthisis  was 
obtained.      Father's  father  died  of  old  age. 

Present  condition  (November  19th,  1886). — Patient  was 
well-grown  and  healthy-looking.  Walks  well,  but  can 
hardly  speak  ;  is  very  passionate.  L.  E.,  nearly  com- 
plete ptosis,  divergent  strabismus,  and  absence  of  up- 
ward and  downward  movement.  Pupil  slightly  >  R. 
Ophthalmoscopic  appearance  normal  in  both.  Treated 
with  Pot.  Iod.  and  grey  powder. 

November  26th. — The  ptosis  was  nearly  gone,  the  eye 
could  be  moved  in  partly,  but  was  still  widely  divergent 
usually.  It  began  to  improve  the  evening  before  the 
medicine  was  begun.  The  pupil  was  still  slightly  >  E. 
and  inactive  to  light. 

December  10th. — Very  little  ptosis  ;  cannot  move  the 
eye  in  much  beyond  the  middle  line. 

July  7th,  1887. — There  is  still  slight  ptosis,  and  the 
eye  diverges,  but  it  can  move  in  beyond  the  mid-line. 
Can  still  only  say  a  few  words,  and  seems  very  stupid, 
but  it  is  doubtful  how  much  this  is  due  to  temper  and 
spoiling.  The  mother  who  brings  him  appears  neurotic 
and  odd. 

November  30th,  1894. — Aged  10.  Four  and  a  half  years 
ago  the  left  was  operated  on  for  squint   somewhere   else  ; 
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it  did  good  for  a  time  ;  the  squint  had  increased  after  he 
was  last  seen.  For  two  years  after  the  operation  the  eyo 
did  not  squint,  and  the  lid  dropped  hardly  at  all. 

For  about  two  years  he  has  been  subject  to  very  bad 
pain,  referred  to  the  L.  E.,  lasting  one  to  two  hours  ;  then 
he  is  violently  sick  four  or  five  times,  and  the  pain  stops, 
and  he  is  well  again  ;  but  about  forty-eight  hours  later 
the  lid  drops  quite  down,  and  remains  so  one,  two,  or 
three  days,  the  whole  attack  lasting  five  or  six  days. 
This  occurs  every  three  or  four  months.  Once  or  twice 
the  ptosis  stage  has  been  omitted. 

v    (  R.  f  Hm.  1  D. 

V.  XJ-   6  0- 

Left  pupil  about  5  mm. ;  acts  a  little  to  accommodation, 
not  to  light.  Upward  movement  defective  ;  slight  ptosis. 
Inward  movement  full,  but  advancement  of  the  internal 
rectus  has  been  done.  Ophthalmoscopic  appearance 
normal.  Refraction  1*5  D.  H.  As.  in  horizontal  meri- 
dian. He  is  still  peculiar  in  manner,  but  is  said  to  be  in- 
telligent and  o-oino-  on  well  at  school. 

These  cases  present  all  the  features  common  to  the 
majority  of  cases  of  recurrent  paralysis  of  the  third 
nerve  which  have  been  described.  The  general  type 
shows  a  periodically  recurring  one-sided  headache,  at- 
tended by  vomiting  and  a  sense  of  illness,  the  attacks 
varying  very  greatly  in  intensity  ;  the  slighter  ones  pass 
off  after  a  few  hours,  the  more  serious  ones  last  several 
days,  and  are  accompanied  by  sudden  and  more  or  less 
complete  paralysis  of  the  corresponding  third  nerve.  In 
the  early  attacks  of  paralysis  recovery  is  generally  com- 
plete after  some  weeks,  but  as  the  recurrences  become 
more  frequent  or  intensified,  some  of  the  functions  of  the 
parts  supplied  by  the  third  nerve  become  permanently 
impaired.  The  attacks  generally  begin  in  childhood  or 
infancy,  and  persist  at  intervals  through  life  ;  more  rarely 
the  first  attack  does  not  occur  till  later  in  life. 

Case  4.    Severe  periodic   headache  accompanied  by  occa- 
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sional  paralysis  of  third  nerve,  first  in  one  eye,  then  in  the 
other,  resulting  in  complete  ophthalmoplegia  externa  of  Loth 
eyes. — Sydney  L — ,  set.  9,  was  first  seen  by  Mr.  Xottleship 
at  St.  Thomas's  Hospital  on  June  28th,  1888.  He  has 
suffered  from  headache  for  some  years  ;  it  is  very  fre- 
quent, occurring  about  four  times  a  week ;  he  has  been 
obliged  to  give  up  school  at  times  on  account  of  it;  it  has 
been  worse  during  the  last  three  years,  while  he  has  been 
living  in  London.  The  headache  usually  lasts  about  half 
a  day ;  he  generally  goes  to  sleep  towards  the  end,  and 
wakes  free  from  pain.  The  pain  is  generally  confined  to 
the  left  supra-orbital  region,  but  he  has  had  pain  on  the 
right  side.  He  is  not  sick  with  the  headaches.  A  year 
ago  he  was  said  to  have  dropping  of  the  left  eyelid,  this 
got  well  of  itself  in  about  a  month.  He  has  never  had 
any  serious  illness ;  he  is  backward,  dull,  and  lethargic. 
Constipated. 

Family  history. — Father  and  mother  healthy  ;  one 
sister  and  brother  alive,  not  subject  to  headache ;  two 
stillborn  children,  one  before,  the  other  after  the  patient. 

June  28th,  1888. — Present  attack  began  about  six  weeks 
ago,  with  pain  in  left  eye,  which  was  followed  later  by 
drooping  of  the  left  upper  lid. 

¥   |R.  y^j-  no  impt. 
\  L.  yq  no  impt. 

Pupils  equal  and  active  to  light  and  accommodation. 
Keeps  his  left  brow  raised  somewhat.  Has  semi-ptosis  of 
left  with  defective  convergence.  Other  movements  not  im- 
paired.     Ophthalmoscopic  appearance  normal. 

July  13. — The  ptosis  is  less  marked  than  when  first  seen. 

26th. — The  ptosis  had  almost  disappeared,  but  he  had 
frequent  headaches. 

Note  of  September,  1889. — Headache  rather  better  ; 
there  is  some  ptosis  of  right  eye,  but  no  defect  of  ocular 
movements. 

November  14th,  1890. — Semi-ptosis  of  both  eyes,  more 
of  right.  Both  eyeballs  almost  fixed,  has  a  mere  trace  of 
upward  and   downward  movement,  with  a  similar  amount 
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of  lateral  movement.  Pupils  equal,  natural  size,  react 
to  light  and  accommodation.  The  headaches  are  not  so 
bad  now,  he  points  to  right  forehead  as  the  seat ;  they 
are  still  frequent.  Is  not  sick  with  them.  Is  very 
backward,  has  been  unable  to  go  to  school.  Vision  not 
noted  for  distance,  can  read  J.  1  up  to  8".  Smell  impaired 
in  each  nostril.  Teeth  good.  Looks  well.  Patient  went 
to  live  at  Cromer. 

Subsequent  note  of  examination  by  Mr.  Johnson  Taylor,  of 
Norwich,  dated  October  21st,  1891. 

Wrinkles  on  right  side  of  forehead  more  numerous, 
deeper,  and  pass  further  towards  temple  than  on  left 
side.  When  talking  displays  a  large  gap,  showing  teeth 
more  on  right  than  left  side.  Right  zygomatic  fold  more 
marked  than  left,  and  muscles  of  right  cheek  act  better 
than  their  opposites  ;  on  neither  side,  however,  do  the 
cheek  muscles  act  well.  On  closing  his  eyes  with  all  his 
might  the  orbicular  lid  muscles  act  but  little,  and  do  not 
screw  them  up  at  all  well. 

On  looking  straight  before  him  with  head  erect,  the 
right  palpebral  aperture  measures  barely  |-  inch  vertically, 
the  left  is  -j^-  inch. 

When  strongly  opening  lids,  the  most  he  can  separate 
them  at  their  centres  is  -/^  inch  right,  and  -f  inch  left. 
No  proptosis.  Tension  normal  in  both.  Pupils  equal, 
4  mm.,  active  to  Jight  and  accommodation. 

Ocular  movements. — The  eyes  cannot  be  moved  up  in 
the  least ;  efforts  to  do  so  only  result  in  slight  horizontal 
movements  of  the  globe ;  when  at  rest  the  eyes  are  on 
the  same  level,  with  axes  parallel  :   there  is  no  diplopia. 

By  strong  effort  each  globe  can  be  moved  down  just 
enough  to  enable  one  to  say  there  is  movement ;  to  the 
right  they  can  be  moved  the  same  amount,  to  the  left 
slightly  more,  the  left  moving  in  this  direction  more  than 
the  right.  There  appears  to  be  no  action  of  the  superior 
obliques.  There  is  no  nystagmus.  The  upward  move- 
ment of  the  lids  appears  to  be  chiefly  due  to  the  action  of 
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the   muscles   of  the    forehead,    the    brow   being  strongly 
wrinkled. 

(n-j8   +*  J-  6  slowly,  6  -  0-75  D.  =  f  partly; 
y   A       c  +  1  D.  =  J.  1  at  9". 

'  /  L-  h  5  l3tly-  J-  G  slowly.      No  Hm.  j   6  +  2  D.  = 
V.       J.  1  slowly  at  9". 
Fields    normal   to   hand    movements.       No    defect    of 
colour  vision.      Knee-jerks  good. 

Ophthalmoscopic  examination. — Right   fundus    normal 
well-marked  physiological  cup,  rather  watered-silk  retina, 
refraction  estimated  —  1  D.  at  0.  D. 

-0-5 

Left  fundus  as  right,  estimated  — ' —  emm. 

Shadows  :  right  eye  myopic,  L.  H. 

Pulse  72.  Bowels  open  daily.  Never  epistaxis. 
Taste  and  hearing  normal.  Sensation  of  face  unimpaired  j 
is  working  from  7  a.m.  to  7  p.m.,  and  gets  on  fairly 
well.  No  deviation  on  protruding  tongue.  Has  been  in 
Norwich  five  weeks ;  has  had  no  headache  since  coming 
here. 

In  this  case  the  headache  had  existed  for  some  years, 
and  was  so  frequent  as  to  be  almost  continuous ;  it  was 
at  first  on  the  left  side  ;  a  year  before  he  was  seen  he  had 
an  attack  of  left-sided  ptosis,  which  got  well.  When  he 
came  under  treatment  there  was  again  ptosis  of  the  left 
eye,  which  did  not  completely  disappear,  so  that  for  three 
years  he  had  merely  recurrent  paralysis  of  parts  of  the 
third  nerve.  Two  years  later  there  was  incomplete 
ptosis  in  both,  with  almost  complete  defect  of  all  ocular 
movements  in  both  eyes,  but  the  pupil  reactions  were 
good  :  the  headaches  still  persisted. 

A  year  later  the  ptosis  and  ocular  movements  were 
still  in  the  same  state,  and  there  was  in  addition  some 
impairment  of  the  facial  nerve  on  the  left  side. 

The  visual  fields  as  shown  by  the  perimetric  tracing 
were  generally  contracted. 
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Case  5.  Recurrent  paralysis  of  sixth  nerve,  with  para- 
lysis of  seventh  nerve  later  on. — Henry  C — ,  set.  8,  was 
first  seen  by  Mr.  Gunn  on  July  11th,  1888.  He  had  been 
noticed  to  squint  six  days  before,  and  had  been  dull  and 
stupid  since  the  beginning  of  the  squint,  but  had  not 
complained  of  headache  ;  had  not  vomited  ;  there  have 
been  no  convulsions  ;  no  history  of  diphtheria  or  sore 
throat;  no  injury.  He  had  enlarged  glands  in  the  neck 
some  time  before,  but  they  bad  subsided. 

No  family  history  of  phthisis.  Mother  had  had  seven 
children,  three  miscarriages  ;  all  the  children  were  healthy. 

There  is  complete  paralysis  of  the  left  external  rectus, 
the  left  eye  cannot  be  carried  out  beyond  the  middle  line; 
all  the  other  movements  of  the  eye  are  normal. 

The  pupils  are  equal ;  both  react  to  light  and  on  con- 
vergence, but  left  pupil  is  less  active  than  right  to  direct 
stimulation  by  light ;   their  consensual  action  is  equal. 

V.  -j  L'  |  J.  1  ;    pp.  7  cm. 

Fundus  normal. 

Seems  dull  and  stupid.  Knee-jerks  obtained  with  some 
difficulty. 

December  28th,  1892. — He  recovered  from  the  first 
attack  ;  had  a  second  one  in  October,  1891,  when  he  was 
not  seen ;  the  present  attack  began  a  week  ago  with 
diplopia  and  a  feeling  of  stiffness  in  the  eye  ;  he  has  not 
seen  double  since  the  last  attack.  There  is  now  slight 
convergent  strabismus  when  looking  straight  forward, 
none  on  looking  to  right,  much  more  on  looking  to  left ; 
the  left  eye  fails  to  move  out  to  the  canthus  more  than  a 
short  distance  ;  the  secondary  deviation  of  the  right  is 
very  great.  On  making  a  great  effort  to  look  to  the  left 
there  is  rapid  vertical  oscillation,  owing  to  the  alternating 
action  of  the  two  oblique  muscles.  The  other  movements 
are  normal. 

March  11th,  1893. — There  is  still  slight  diplopia  on 
looking  to  extreme  left,  but  not  on  looking  straight 
forward.      There  is  now  complete  paralysis  of  the  seventh 
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nerve  on  the  left  side,  all  branches  of  the  nerve  being 
involved ;  tins  was  first  noticed  four  days  ago.  Hear- 
ing on  both  sides  is  equally  defective,  owing  to  plugging 
with  wax.  The  palate  acts  well  asymmetrically;  the  tongue 
comes  out  over  to  the  right  side.  Taste  to  quinine  normal. 
Sensation  in  face  normal. 


Case  6.  Recurrent  2jarc^l/s^s  °f  sixth  nerve,  and  of 
branches  of  third  nerve. — Elizabeth  S.  D —  (M.  156),  set.  10, 
was  first  seen  by  Mr.  Nettleskip  on  August  29th,  1888, 
with  squint.  The  patient  was  an  only  child  ;  there  had 
been  one  other,  who  had  died  at  A\  years.  Her  mother 
had  been  subject  to  bilious  headaches  all  her  life,  but 
not  severe  ones.  Mother's  mother  also  had  "  bilious 
attacks.'"  Father  has  lately  had  gout  several  times.  At 
about  four  or  five  years  of  age  the  patient  began  to  have 
attacks  of  headache  and  vomiting,  usually  beginning  in 
the  morning,  about  once  a  month  at  first,  but  getting 
more  frequent,  till  lately  they  have  occurred  every  two  or 
three  weeks.  At  about  six  years  of  age  the  mother 
noticed  the  squint ;  it  got  worse  during  each  attack,  but 
never  entirely  disappeared.  Was  kept  away  from  school 
from  seven  to  eight  years  of  age,  on  account  of  "  over- 
taxed brain."  She  is  constipated;  no  diuresis  after  the 
headache  ;  her  manner  is  not  changed  during  the  attacks  ; 
the  headache  generally  lasts  about  thirty-six  hours.  In- 
telligence good. 

Present  condition. — Left  paralysis  of  external  rectus  ; 
paresis  of  internal  rectus.  The  eye  cannot  be  moved  out 
beyond  the  middle  line  ;  movements  in  other  directions 
are  unimpaired  except  inwards,  and  that  only  slightly. 
Has  not  binocular  vision,  so  there  is  no  diplopia.  No 
ptosis.      Given  iodide  and  bromide  of  potassium. 

v   |  R.  -A  c  -  1  D.  cvl.  -  =  f , 


'iL.Ac 


0-5  D.  cyl.  - 


6. 
6* 


No  ear  troubles  except  slight  transient  earache.    Attacks 
readily  induced  by  excitement. 
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August  15th. — Much  improvement;  headache  gone; 
squint  less. 

29th. — Has  had  a  severe  attack  since  here  last,  not  worse 
than  previous  ones,  but  pain,  nausea,  and  vomiting  were 
very  severe.  The  left  eye  was  stated  to  bo  congested  and 
prominent  during  the  attack. 

Case  7.  Recurrent  'paralysis  of  right  sixth  nerve. — Wm. 
Thos.  P—  (G.  112),  aat.  16.  April,  1887.  He  was  first 
subject  to  frontal  headache  during  teething  at  eight 
months,  and  has  continued  to  have  it  at  irregular  intervals 
ever  since  ;  any  excitement,  pleasure,  or  worry  brings  it 
on.  He  has  nausea,  vomiting,  and  diarrhoea,  then  diplopia 
and  convergent  squint.  The  headache  is  always  frontal ; 
it  rarely  lasts  more  than  one  day ;  the  squint  generally 
lasts  three  days,  but  sometimes  a  week.  He  never  loses 
consciousness  in  the  attacks.  His  general  health  is  good. 
He  has  never  had  fits. 

R.  |r  no  Hm.  J.  1.      Can  overcome  Pm.   5°  base 


V. 


inwar 


ds. 


L.  H  no  Hm.  J.  1.       Can  overcome  Pm.   3°  base 
inwards. 

He  was  to  be  seen  again  when  the  attack  came  on,  but 
failed  to  appear. 

A  collection  of  twenty-nine  cases  of  recurrent  paralysis 
of  ocular  nerves  has  been  made  from  the  published 
records,  which  with  the  cases  now  added  make  thirty-six. 

It  will  be  seen  from  the  analysis  that  the  third  nerve 
is  the  one  most  commonly  affected,  but  there  are  a  certain 
number  of  cases  in  which  the  sixth  nerve  is  affected,  some 
mixed  ones  in  which,  the  third,  fourth,  fifth,  sixth,  or 
seventh  nerve  is  involved,  or  some  of  the  nerves  of  the 
opposite  side,  and  perhaps  also  the  optic  nerve,  as  shown 
in  the  first  case  narrated  in  this  paper. 

The  less  common  appearances  are  contraction  of  the 
visual  fields,  as  in  Thomsen's  case  and  one  of  the  cases  now 
brought  forward,  diminution  of  visual  acuity  in  Thomsen's, 
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one  of  Saundby's,  and  in  three  of  our  cases ;  swelling  of 
the  lids  in  two  cases,  with  other  occasional  peculiarities, 
such  as  increased  flow  of  saliva,  otorrhoea,  and  trigeminal 
anagsthesia. 

As  to  the  nature  and  cause  of  the  affection,  the  question 
lies  between  a  so-called  functional  disturbance  as  shown  by 
migraine  with  functional  paralysis,  and  a  definite  lesion 
affecting  the  nerves  during  their  course  at  the  base  of  the 
brain.  In  favour  of  the  functional  theory  there  is  the 
fact  that  many  of  the  patients  suffer  for  years  from  a 
periodical  one-sided  headache,  which  leads  to  no  further 
result ;  but  in  a  certain  number  of  cases  a  paralysis  of 
the  third  nerve  comes  on,  which  either  ends  in  complete 
recovery  or  a  certain  amount  of  permanently  impaired 
function.  It  cannot  be  said  that  there  is  any  distinction 
in  kind  between  the  apparently  functional  headache  and 
the  graver  paralysis,  one  passes  insensibly  into  the  other. 
In  this  matter  it  is  interesting  to  note  the  observation  by 
Notta  quoted  by  Anstie  in  '  Neuralgia/  p.  92,  that  among 
128  cases  of  fifth  nerve  neuralgia  there  were  six  cases, 
or  about  4^  per  cent.,  of  third  nerve  palsy. 

The  limitation  of  the  visual  fields  in  both  eyes,  which 
was  so  marked  in  Thomsen's  case,  is  in  favour  of  the 
functional  nature  of  the  affection,  especially  as  the  dis- 
cussion on  that  case  elicited  a  strong  expression  of  opinion 
from  Hirschberg  that  the  contraction  of  the  fields  was  so 
great  as  to  make  it  impossible  for  the  patient  to  walk 
along  the  street  if  the  perimetric  chart  were  a  true  re- 
presentation of  the  size  of  the  field  of  vision. 

The  contraction  of  the  field  here  was  hysterical  or 
functional,  but  its  occurrence  in  this  particular  case  was 
probably  only  a  coincidence,  as  it  has  not  been  remarked 
in  any  of  the  others. 

The  peripheral  limitation  of  the  field  of  vision  in  the 
case  of  Sydney  L —  may  have  been  due  to  inattention 
on  his  part,  as  it  was  taken  several  times  and  seemed  to 
vary  a  good  deal  from  time  to  time,  especially  as  his 
vision  was  at  the  time  only  -fy  and  -j-^,  but  three  years 

vol.  xvi.  19 
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later  was  found  to  be  |-  and  |-.  It  may,  however,  have 
been  due  to  an  actual  involvement  of  both  optic  nerves, 
as  there  was  complete  permanent  ophthalmoplegia  externa 
of  both  eyes  at  a  later  period,  indicating  some  serious 
lesion  of  the  nerves  at  the  back  of  the  orbit  or  base  of 
the  brain. 

On  inquiry  into  the  family  records  of  the  patients  in  a 
few  instances  a  history  of  so-called  migraine  has  been 
found,  some  of  the  relatives  having  been  subject  to  bilious 
headaches,  but  in  the  descriptions  of  the  headaches  of  the 
patients  themselves  no  mention  is  made  of  other  migraine 
phenomena,  such  as  scotomata,  or  hemianopsia,  or  visual 
spectra ;  moreover  the  strict  localisation  of  the  pain  con- 
stantly in  one  spot,  as  occurred  in  some  cases,  as  well  as 
its  persistence  for  many  days  continuously,  are  not 
features  of  the  ordinary  migraine.*  So  that  although 
the  headaches  are  one-sided  they  are  probably  not 
migraine  in  the  clinical  sense  of  the  term  ;  the  use  of  the 
word  migraine,  or  of  Charcot's  term  migraine  ophtahnique 
as  applied  to  these  cases,  is  unfortunate,  as  it  has  given 
rise  to  the  belief  that  they  are  essentially  functional  in 
nature. 

On  the  other  hand,  the  well-marked  motor  character  of 
the  symptoms,  the  persistence  of  impairment  of  move- 
ment in  almost  all  the  cases  of  long  standing,  point  to  a 
definite  lesion. 

In  two  of  the  cases  (Wissering  and  Anderson)  there 
was  swelling  of  the  lids  accompanying  the  paralytic 
attack.  "Wadsworth's  patient  was  one  of  twins  ;  in  both 
there  had  been  middle-ear  disease  ;  in  one  of  them  the 
disease  extended  to  the  meninges,  producing  meningitis, 
optic  neuritis,  and  subsequent  atrophy  ;  in  the  other  twin 
there  was  persistence  of  the  discharge  from  the  ear,  and 
towards  the  end  of  each  recurrent  attack  of  headache 
this    discharge  became   more    copious    and   offensive,  so 

*  Lasegne  states  it  as  a  principle  that  a  headache  which  lasts  less  than  six 
hours  or  more  than  twenty-four  is  not  a  migraine  ('Traite  pratique  des 
maladies  du  systeme  nerveux,'  De  Grasset,  1881,  p.  621). 
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that  the  recurrent  headache  and  paralysis  were  asso- 
ciated with  a  local  increase  in  the  severity  of  the  ear 
disease.  Seeing  what  had  happened  in  the  case  of  the 
other  twin,  it  is  not  too  much  to  assume  the  existence  of 
limited  meningitis,  in  this  case  depending  on  disease  of 
the  middle  ear,  and  extending  so  as  to  involve  the  third 
nerve. 

The  actual  evidence  of  the  localisation  of  the  lesion 
depends  on  three  post-mortem  examinations. 

That  of  Giibler  showed  plastic  exudation  in  the  sub- 
arachnoid space  at  the  base  of  the  brain,  with  fibrous 
adhesions  round  the  origin  of  the  right  third  nerve,  ex- 
tending to  the  chiasma. 

Richter's  case  had  been  under  Thomsen's  care ;  he 
died  of  gangrene  of  the  lung.  There  was  found  a  fibro- 
chondroma  developed  in  the  course  of  the  nerve  at  the 
base  of  the  cranium,  producing  a  conical  swelling,  which 
separated  the  nerve-fibres  from  each  other,  but  apparently 
had  not  destroyed  them.  Sections  of  the  nerve  in  front 
and  behind  the  swelling  showed  it  to  be  normal,  and  the 
nuclei  of  origin  were  normal. 

In  the  examination  of  Weiss's  case  the  third  nerve  was 
flattened  and  grey  ;  there  were  grey  granulations  contain- 
ing tubercle  bacilli  in  the  roots  of  the  nerve.  This, 
however,  could  hardly  have  been  responsible  for  a  recur- 
rent palsy  dating  from  childhood. 

The  weight  of  the  evidence  seems  to  point  to  some 
local  lesion  at  the  base  of  the  brain,  the  nature  and  seat 
of  which  are  possibly  not  constant,  and  are  as  yet  un- 
determined. 

We  are  much  indebted  to  Messrs.  Nettleship  and 
Gunn  for  permission  to  make  use  of  their  cases. 

{March  12th,  1896.) 

Addendum. — Since  writing  the  above  a  paper  on  the 
subject  of  recurrent  paralysis  of  the  third  nerve  has 
appeared  in  the  '  Wiener  klinische  Wochenschrift,'  by 
Dr.  Karplus,  narrating  two  interesting  cases  of  the  disease, 
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Prague  Med.  Woch., 

1883. 

Neurolog.  Centralbl., 

1884,  p.  307. 

P.M. — Fibro-chondroma 

of  R.  3rd,  separating  the 

fibres  from  each  other. 

Charite  Annalen,  1885. 

Neurolog.  Central.,  1884, 

p.  548. 

Ibid.,  1885,  p.  545. 

Arch,  de  Neurolog.,  1886, 

p.  15. 

Zeitsch.  fiir  klin.  Med., 

xiii. 
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in  one  of  which  a  post-mortem  examination  was  made. 
The  first  case  was  that  of  a  woman  aged  thirty-seven, 
who  had  had  since  the  eighth  year  of  her  age  severe 
right-sided  headaches  occurring  at  varying  intervals.  A 
few  years  after  the  attacks  appeared  she  had  ptosis, 
which  lasted  five  or  six  days.  The  attacks  had  recently 
become  more  frequent,  and  recovery  had  been  less  com- 
plete. During  the  attack  there  was  complete  paralysis  of 
all  branches  of  the  third  nerve.  A  tender  spot  could  be 
felt  just  under  the  zygoma ;  there  was  diminished  sensi- 
bility over  the  distribution  of  the  first  division  of  the 
fifth  nerve. 

The  other  case  was  that  of  a  man  aged  forty-three, 
who  had  an  attack  of  sickness  and  ptosis  at  the  age 
of  six  months.  He  had  had  similar  attacks  every  two  or 
three  weeks  till  the  age  of  twenty.  After  this  recovery 
from  the  paralysis  was  incomplete,  and  he  began  to  have 
external  squint. 

When  seen  he  had  a  dilated  inactive  pupil,  ptosis,  and 
divergence  of  the  right  eye.  His  attacks  recurred  while 
under  observation  every  three  or  four  weeks  ;  the  third 
nerve  was  completely  paralysed,  and  he  had  severe  head- 
ache and  vomiting.  The  patient  had  progressive  para- 
lysis, and  he  died  after  a  succession  of  epileptiform  attacks. 
At  the  post-mortem  examination  a  tumour  as  large  as  a 
split  pea  was  found  in  the  course  of  the  third  nerve,  and 
connected  with  the  dura  mater.  This  was  found  to  be  a 
fibroma  completely  involving  the  third  nerve.  The  fibres 
of  the  nerve  were  degenerated,  but  the  nuclei  were 
unaltered.  The  tumour  was  regarded  by  Dr.  Karplus* 
as  being  probably  congenital,  and  had  caused  degenera- 
tion of  the  nerve-fibres  by  pressure. 

*  "  Zur  Keuntniss  der  periodischen  oculo-motoricus  Lahmuugen,"  T.  P. 
Karplus,  '  Wiener  klin.  Wochensclirift,'  1895,  Nos.  50-52.  Abstract  in  the 
Neurologisches  Centralblatt,'  1896,  p.  415. 
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Dr.  James  Taylor  observed  that  the  authors  seemed  to 
have  brought  the  knowledge  of  the  subject  as  far  as  it 
could  be  brought  at  the  present  time.  This  left  room  for 
further  and  more  particular  observations  of  these  cases. 
To  the  physician  they  were  very  interesting,  although  still 
obscure.  There  seemed  to  be  some  affection,  probably  of 
the  trunk  of  the  nerve,  not  of  the  nucleus.  There  was  gene- 
rally a  history  of  recurrent  paralysis  of  the  various  branches 
of  the  third  nerve  recovered  from  at  first,  but  usually  by 
the  time  they  came  under  observation,  paralysis  of  certain 
branches  was  permanent.  In  three  cases  he  himself  had 
seen  there  had  never  been  anything  like  complete  recovery. 
The  authors  mentioned  that  Anstie  had  said  that  in  certain 
cases  of  trigeminal  neuralgia  there  was  paralysis  of  the  third 
nerve.  He  was  surprised  at  this,  for  in  many  cases  of  trige- 
minal neuralgia  he  had  never  observed  it.  The  great  feature 
in  neuralgic  cases  was  the  inveteracy  of  the  pain  and  the 
resistance  to  treatment,  whereas  these  cases  were  charac- 
terised by  intervals  of  complete  remission  from  all  symptoms. 
They  had  still  much  to  learn  as  to  the  real  nature  of  the 
affection. 

Mr.  Peiestley  Smith  recalled  a  case  in  which  treatment 
directed  to  the  constitutional  condition  gave  a  therapeutical 
success  which,  after  all,  was  more  important  than  the  dia- 
gnosis of  the  exact  site  of  the  nerve  lesion.  The  patient,  a 
boy,  had  had  many  attacks  of  migraine,  accompanied 
several  times  with  paralysis  of  the  third  nerve.  These 
nerve  explosions  pointed  clearly  to  the  accumulation  of  some 
poison,  he  presumed  uric  acid,  in  the  system.  On  this 
ground  he  regulated  the  diet,  and  made  the  patient  drink 
about  a  pint  of  hot  water  night  and  morning.  Marked 
improvement  followed,  the  migraine  being  greatly  reduced 
in  severity  and  frequency,  and  this  improvement  had  now 
lasted  some  five  or  six  years,  the  boy  being  now  a  man  and 
continuing  the  same  dietetic  rule.  Unfortunately  the 
paralytic  attack  for  which  he  first  came  under  treatment 
had  never  passed  off,  and  advancement  of  the  internal 
rectus   had   been   required.     As    regards   the   underlying 
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diathetic  causes,  he  did  not  see  any  need  for  separating 
these  very  severe  cases  in  which  the  third  nerve  was  impli- 
cated from  milder  cases  of  uncomplicated  migraine  or  from 
sciatica,  facial  paralysis,  or  other  varieties  of  neuritis. 

Mr.  Ernest  Clarke  said  that  about  eight  years  ago  he  had 
a  boy  under  his  care  with  the  history  that  about  once  a 
month  he  had  an  attack  of  dropping  of  the  right  eyelid 
preceded  by  pain  over  the  brow  and  vomiting.  At  his 
first  visit  a  superficial  examination  revealed  nothing 
abnormal,  and  the  patient  was  told  to  come  again  when  an 
attack  was  imminent.  This  occurred  a  month  later,  and 
when  seen  he  had  complete  ptosis,  a  widely  dilated  pupil, 
and  loss  of  accommodation  of  right  eye,  with  the  history 
that  the  previous  day  he  had  suffered  pain  over  the  right 
brow  and  had  vomited. 

An  examination  under  atropine  showed  hypermetropic 
astigmatism  in  both  eyes,  most  in  the  right.  His  refraction 
was  corrected,  and  when  seen  some  years  later  he  reported 
that  he  had  had  no  recurrence  of  these  attacks,  though 
previously  they  had  been  fairly  frequent. 

Dr.  Colman  said  that  during  the  last  few  months  he  had 
had  such  a  case  under  observation  in  which  a  symptom 
occurred  not  mentioned  so  far,  viz.  at  the  commencement  of 
the  attack  there  was  a  representation  of  a  motor  convulsion, 
the  eyelid  flapping  up  and  down  at  intervals  of  about  half 
an  hour,  and  then  the  attack  went  through  the  ordinary 
course  with  pain,  ptosis,  &c.  After  a  few  years  the  boy 
had  complete  paralysis  of  the  internal  and  external  branches 
of  the  third  nerve,  which  did  not  pass  off,  but  during  the 
attacks  the  paralysed  eyelid  flapped  up  and  down.  It  was 
difficult  to  believe  that  the  trunk  of  the  third  nerve  was  the 
seat  of  the  lesion,  because  for  some  days  before  the  onset  of 
the  paralysis  there  was  vomiting  and  pain  over  the  distri- 
bution of  the  first  and  second  branches  of  the  fifth  nerve, 
with  pain  and  tenderness  over  points  of  emergence,  the 
supra-orbital  or  the  nasal  nerve.  In  addition  to  the  pain 
and  the  motor  disturbances  of  the  third  nerve  there  were 
other  efferent  impulses.     Lacrimation  and  salivation  had 
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been  referred  to — lacrimation  especially.  In  one  re- 
corded case  by  Mr.  Nason  there  was  twitching  of  the 
occipito-frontalis  before  each  attack.  It  could  therefore 
not  be  referred  to  the  third  nerve  exclusively ;  moreover 
the  pupil  and  accommodation  had  remained  unaffected  in 
many  recorded  instances.  The  cases  seemed  to  have  very 
little  relation  to  migraine  as  he  understood  the  term.  He 
had  collated  over  thirty  recorded  cases,  and  in  not  one  was 
there  any  mention  of  the  optic  phenomena  associated  with 
migraine. 

Dr.  Ormerod  said  he  had  seen  cases  in  which  there  was 
headache  quite  identical  with  that  complained  of  in  these 
cases.  It  was  one-sided  and  paroxysmal,  and  was  followed 
not  by  ocular  paralysis,  as  in  the  present  instances,  but  by 
oedema  or  ecchymosis  of  the  eyelid.  He  mentioned  this  fact 
because  in  the  paper  there  were  two  cases  associated  with 
oedema  of  the  eyelid. 


5.  Recurrent  'paralysis  of  rigid  third  nerve. 
By  Harold  B.  Grimsdale. 

George  P — ,  a3t.  14,  came  to  "Royal  Westminster  Oph- 
thalmic Hospital,  under  Mr.  Frost,  6th  March,  1896,  com- 
plaining of  ptosis  of  right  upper  lid. 

His  history  was  that  five  years  previously  he  suffered 
from  severe  headache  for  some  days,  and  on  waking  one 
morning  found  the  headache  had  ceased,  and  the  lid 
di'ooped.  This  recovered  gradually  during  fourteen  days. 
He  noticed  diplopia  on  raising-  the  lid,  and  the  diplopia 
persisted,  when  the  ptosis  had  disappeared  for  some  days. 
In  about  a  month  recovery  was  complete.  After  this  he 
was  subject  to  violent  headache  involving  chiefly  the  right 
half  of  the  head,  occasionally  accompanied  by  vomiting. 

On  four  subsequent  occasions,  all  of  which  were  in 
winter,    the   headache   was    followed    by    ptosis,    the   lid 
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drooping  as  the  headache  improved.     The  attacks  lasted 
from  ten  days  to  three  weeks. 

Present  attack  commenced  March  3rd,  and  had  been 
preceded  for  two  days  by  severe  right  headache.  There 
was  complete  paralysis  of  all  the  external  muscles  supplied 
by  the  right  third  nerve.  No  power  of  accommodation,  no 
reaction  of  pupil  on  convergence,  slight  reaction  to  light. 
Nothing  abnormal  in  fundus. 

E.  V.  f  part  +  0-5  =  £ . 

L.  V.  f  c  +  0-5  Hm.  =  f  c. 

R.  visual  field  normal.  No  proptosis.  Slight  tender- 
ness on  pressing  the  globe  backwards  into  the  orbit. 
Three  days  later  improvement  had  commenced. 

(Card  specimen.     March  12th,  189G.) 


6.  Paralysis  of  left  external  rectus ;  movement  inwards  of  the 
affected  eye  is  associated  with  contraction  of  the  orbicularis 
palpebrarum  on  the  same  side,  and  marked  retraction  of 
the  left  globe. 

By  N.  M.  MacLehose. 

J.  G — ,  a  girl  set.  6.  There  is  an  indefinite  history  of  a 
fall  when  eighteen  months  old,  but  the  account  is  so  un- 
certain that  very  little  importance  can  be  attached  to  it. 
The  child  was  brought  because  she  does  not  get  on  well  at 
school.  E.  V.  =  f.  Hm.  3D.  J.  1.  L.  V.  =  fingers.  J.  10 
at  10  cm.  Corneae  =  12  mm.  Pupils  equal  and  active. 
Facial  muscles  unaffected  on  either  side.  Media  clear. 
Fundi  normal. 

The  peculiarity  is  in  the  movements  of  the  left 
eye  and  eyelids.  There  is  no  movement  of  the  left  eye 
outwards  beyond  the  middle  line.  Vertical  movements 
of  the  left  are  full ;  movement  inwards  is  perhaps  a  little 
less  than  normal.  Movements  of  the  right  eye  are  full  in 
all  directions.  When  she  looks  to  the  right,  i.e.  away 
from  the  paralysed  side,  the  left  eye  is  retracted  to  such  an 
extent  that  a  clear  intervening  space  is  left  between  the 
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globe  and  the  posterior  surface  of  the  lower  lid  at  its  outer 
part.  At  the  same  time  the  left  palpebral  fissure  is  bo  much 
narrowed  as  to  present  a  marked  contrast  with  that  of  the 
right  side,  and  the  narrowing  is  due  not  to  simple  drooping 
of  the  upper  lid,  but  to  a  muscular  contraction  of  the 
orbicularis,  which  can  be  seen  to  act  on  both  lids,  but 
especially  the  lower  one.  There  is  no  corresponding 
narrowing  of  the  right  palpebral  fissure  or  retraction  of 
the  right  globe  when  she  tries  to  look  to  the  left. 

This  is  one  of  a  series  of  several  cases  which  I  have  seen 
recently,  all  presenting  very  similar  signs  with  but  little 
variation.  There  is  in  all  of  them  paralysis  of  one  sixth 
nerve  (usually  the  left),  and  they  all  show  narrowing  of  the 
palpebral  fissure  and  retraction  of  the  globe,  more  marked 
in  some  than  in  others,  when  the  patient  looks  away  from 
the  paralysed  side.  In  one  or  two  of  these  cases  there  is 
apparent  slight  weakness  of  the  left  internal  rectus  as  well 
as  paralysis  of  the  external,  but  usually  the  external  is  the 
only  muscle  affected.  Vision  of  both  eyes  is  generally 
perfectly  good.  One  patient  whom  I  saw  lately,  a  girl 
ast.  10,  had  all  the  signs  described  above,  and  in  addition 
there  was  on  the  affected  (left)  side  a  moderate  but  un- 
mistakable degree  of  permanent  retraction  (enophthalmos) . 
Most  careful  inquiry  could  elicit  nothing  to  explain  this 
condition.  Whether  the  permanent  retraction  had  any 
relation  to  the  temporary  retraction,  or  was  a  mere  coin- 
cidence, I  cannot  say,  but  the  association  of  the  two  in  the 
same  eye  is  interesting. 

The  condition  is  probably  congenital,  and  although  I 
have  spoken  of  paralysis  of  the  sixth  nerve  it  is  quite  on 
the  cards  that  the  limitation  of  movement  may  depend  on 
an  anomalous  nerve  distribution,  or  possibly  on  an  absence 
of  the  muscle  itself.  I  can  offer  no  explanation  which 
seems  to  me  satisfactory. 

(Card  specimen.     May  7th,  1896.) 

Mr.  Holmes  Spicer  had  had  a  case  lately  which  might  throw 
some  light  on  the  cause  of  this  condition.    The  patient  was  a 
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boy  who  had  troublesome  vertical  diplopia;  the  right  eye  was 
on  a  higher  level  than  the  left ;  when  he  looked  to  the  left  the 
right  eye  went  completely  upwards.  The  diplopia  was  very 
troublesome,  and  ho  decided  to  divide  the  superior  rectus. 
After  some  difficulty  in  finding  it,  it  was  seen  to  be  attached 
far  to  the  outer  side  towards  the  external  rectus.  If  the 
same  abnormal  attachment  were  present  also  in  the  inferior 
rectus  the  effect  of  both  muscles  acting  together,  as  in 
looking  to  the  left,  would  be  to  pull  the  eye  backwards. 


7.  Paralysis  of  both  internal  recti  muscles. 
By  E.  Treacher  Collins. 

History. — Dixon  McD — ,  get.  22,  came  to  Moorfields 
Hospital  to-day  complaining  of  defect  of  sight  which  he 
noticed  first  five  days  ago  ;  since  that  time  he  has  suffered 
from  a  sick  headache.  He  denies  ever  having  had  syphilis. 
He  had  a  sore  throat  in  November,  lasting  for  about  eleven 
days,  but  no  symptoms  of  paralysis  followed.  He  has  not 
had  any  pains  in  his  legs  or  abdomen. 

Present  condition. — He  is  unable  to  move  either  eye 
inwards  on  looking  to  the  right  or  left.  On  looking  as  far 
as  he  can  to  his  left  side  his  left  eye  gives  several 
twitching  nystagmic  movements  ;  the  same  occurs  with  his 
right  eye  on  looking  as  much  as  possible  to  his  right  side. 

The  movements  of  his  eyes  upwards  and  downwards,  and 
the  movements  of  his  eyelids  are  normal.  He  is  unable  to 
converge  his  eyes  to  the  full  extent ;  on  attempting*  to  do  so 
his  right  eye  does  not  move  beyond  the  middle  line,  his 
left  does  so  only  slightly.  His  pupils  react  to  light  and 
on  accommodation. 

Y   f  R.  =  £  J.  1  at  14  inches. 
'  C.L.  =  f  J.  1  at  14  inches. 

There  is  a  slight  amount  of  astigmatism.  He  has  crossed 
diplopia,  both  when  looking  at  a  candle  held  close  in  front 
of  him  and  when  it  is  six  metres  distant. 
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There  are  no  abnormal  changes  to  be  seen  ophthalmo- 
scopically  in  the  fundus  of  either  eye;  both  optic  discs 
appear  healthy. 

On  standing  with  his  eyes  closed  and  his  feet  together 
he  becomes  very  unsteady,  always  tending  to  fall  to  his 
left  side.  He  walks  with  a  shuffling  gait.  His  knee 
reflexes  are  exaggerated. 

(Card  specimen.     December  12th,  1895.) 

July  24th,  1896. — The  patient  was  treated  with  iodide  of 
potassium  in  10-grain  doses  three  times  a  day,  and 
gradually  improved.  He  writes  to  me  to-day,  as  he  is 
unable  to  attend  at  the  hospital,  saying  that  the  double 
vision  has  quite  disappeared,  that  he  is  able  to  move  his 
eyes  from  side  to  side,  and  that  his  health  in  general  has 
greatly  improved. 


8.  Case   of  (recent)  double  ptosis   ivith    loss  of  convergence 
and  weakness  of  internal  recti ;  recovery. 

By  Wares  Tay. 

W.  R — ,  ast.  13,  was  admitted  into  the  Ophthalmic 
Ward  of  the  London  Hospital,  October  31st,  1895,  with 
double  ptosis,  more  marked  on  the  left  side.  The  move- 
ments of  each  globe  separately  seemed  quite  good,  but 
when  he  looked  at  a  near  object  the  right  eye  only 
converged,  the  left  remaining  straight  (or  diverging). 
When  the  right  was  covered,  however,  he  converged  with 
the  left  and  the  right  diverged.  The  fact  that  he  usually 
converged  with  the  right  was  probably  due  to  the  nearly 
complete  closure  of  the  left  eye  by  the  ptosis.  He  had 
crossed  diplopia  straight  in  front  and  to  either  side,  show- 
ing weakness  of  internal  recti.  The  images  were  about 
the  same  distance  apart  on  both  sides.      If  there  was  any 


CASE    OF    (RECENT)     DODDLE    PTOSIS.  303 

difference  they  were  further  apart  when  he  looked  to  the 
left.  The  eyes  appeared  to  move  well  inwards,  but  could 
not  have  done  so  really,  as  shown  by  the  diplopia. 

He  could  accommodate  well  for  near  objects,  and  the 
movements  of  the  pupils  seemed  quite  normal  both  to 
light  and  with  accommodation.  Vision  £  and  J.  1  with 
each  eye.      No  error  of  refraction  found. 

The  symptoms  were  first  noticed  one  week  before 
admission,  and  a  fortnight  subsequent  to  his  having  a 
slight  sore  throat  for  two  days.  This  appears  to  have 
been  very  slight.  It  should  be  noted  that  fluids  had 
never  come  through  his  nostrils  when  swallowing,  that 
no  defect  of  articulation  had  been  detected,  and  that  his 
knee-jerks  were  good. 

The  mother  thought  the  lad  had  never  been  "  quite 
the  same  "  since  an  attack  of  influenza  four  years  pre- 
viously. 

The  symptoms  remained  much  the  same  until  November 
26th  or  27th  (between  three  and  four  weeks  after  admis- 
sion), when  it  was  noticed  he  could  open  his  eyes  better. 
From  that  time  he  steadily  improved.  On  November 
23rd  five-minim  doses  of  tincture  of  perchloride  of  iron 
and  of  tincture  of  nux  vomica  were  ordered ;  that  is, 
three  or  four  days  before  the  improvement  was  noticed. 

Dr.  Hoghlings  Jackson  saw  the  lad,  and  thought  the 
affection  was  not  due  to  peripheral  neuritis,  but  to  some 
supra-bulbar  lesion.  The  case  is  probably  analogous  to 
one  recorded  by  Mr.  Henry  Eales  in  vols,  iv  and  xiii  of 
our  f  Transactions/  There  was  loss  of  convergence  (with 
other  symptoms),  and  the  patient  (a  girl  set.  13)  re- 
covered. 

(Card  specimen.     December  12th,   1895.) 

P.S. — December,  1896  :   Patient  is  now  quite  well. 


Dr.  Aldren  Turner  remarked   that  in  Mr.  Tay's  case 
the  statement  was  made  that  the  patient  had  paralysis  of 
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convergence,  the  internal  recti  acting  normally  in  con- 
jugate deviation.  This  could  only  be  explained  by  a, 
lesion  in  one  place,  viz.  the  centre  which  controlled  the 
combined  movements  of  the  internal  recti  muscles.  He 
said  he  was  not  prepared  to  accept  that  statement  in  its 
entirety.  He  had  seen  the  patient  three  weeks  before, 
and  he  was  unable  to  affirm  that  there  was  at  that  time 
paralysis  of  convergence.  It  was  significant  that  there 
was  no  paralysis  of  accommodation  in  this  case.  He  had 
only  seen  one  case  of  paralysis  of  convergence  before, 
aud  in  it  there  was  also  paralysis  of  accommodation  with 
loss  of  pupillary  contraction  on  efforts  at  convergence. 
With  regard  to  Mr.  Collins'  case  (p.  301),  he  thought 
the  lesion  was  of  greater  extent  and  differently  placed. 
There  was  undoubted  paralysis  of  the  internal  recti  on 
attempts  at  convergence,  nor  did  they  act  on  conjugate 
deviation.  The  external  recti,  he  thought,  were  also 
paretic  on  lateral  deviation  ;  for  on  attempting  to  move 
both  eyes  to  the  right,  the  right  external  rectus  showed  a 
number  of  nystagmoid  jerkings,  and  although  it  brought 
the  eye  to  the  outer  canthus,  it  was  unable  to  maintain  it 
there  :  and  a  like  phenomenon  was  observed  on  the  left 
side  ;  so  that  probably  both  external  recti  were  slightly 
weakened,  and  both  internal  recti  paralysed  in  associated 
movements.  One  might  localise  this  lesion  at  the  spot 
where  there  was  a  centre  for  the  combined  action  of  the 
internal  recti  muscles  for  convergence,  and  where  the 
fibres  from  the  sixth  nerve  nucleus  on  one  side  entered 
the  nucleus  of  the  opposite  internal  rectus  muscle.  What 
was  the  nature  of  the  lesion  in  the  second  case  he  con- 
fessed he  was  unable  to  say.  The  tendency  to  fall  and 
the  staggering  gait  were  suggestive  of  a  gross  lesion  of 
the  corpora  quadrigemina. 

Mr.  Tay,  in  reply,  said  in  reference  to  the  absence  of 
convergence,  that  the  only  case  he  could  compare  with 
this  was  one  by  Mr.  Eales. 
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9.  Acquired  nystagmus  in  occupations  other  than  ^oal 
mining,  with  ruses  and  remark*. 

By  Simeon  Snell. 

"Writer's  cramp  was  perhaps  the  first  neurosis  of  its 
kind  to  receive  attention,  but  a  knowledge  of  its  aeti<  i 
has  permitted  of  many  disorders  attendant  upon  occupa- 
tions being  grouped  under  the  same  class.  There  are  now 
many  well-recognised  occupation-neuroses  occurring  in 
different  portions  of  the  body.  Any  occupation  nec<  — 
tating  action  of  particular  sets  of  muscles  for  long  periods 
of  time  is  liable  to  furnish  its  quota.  In  addition  to 
scrivener's  palsy,  Ave  have  affecting  the  upper  extremity 
pianist's,  violinist's,  telegraphist's,  and  compositor's  cramp; 
in  the  lower  extremity,  ballet-dancer's  leg;  and  auctioneer's 
spasm  in  the  larynx. 

In  a  like  manner  the  labour  bestowed  in  investigating 
the  correct  aetiology  of  miner's  nystagmus,  another  occupa- 
tion-neurosis dependent  on  muscle  fatigue,  is  bearing  fruit 
in  demonstrating  the  existence  of  allied  affections  in  the 
workers  in  other  employments  than  that  of  coal  mining. 
The  manner  of  work  pursued  by  the  collier  will  remain, 
perhaps,  par  excellence  the  most  conducive  to  the  produc- 
tion of  acquired  nystagmus,  both  in  frequency  and  severity; 
but  the  instances  which  I  am  about  to  relate  show  that 
acquired  nystagmus  and  weariness  of  the  ocular  elevators  is 
to  be  found  in  a  variety  of  other  occupations.  The  question 
of  light  cannot  have  any  place  in  these  cases,  but  even  in 
miners  the  presence  of  nystagmus,  with  all  kinds  of 
illumination,  must  render  evident  the  purely  secondary 
part  that  illumination  plays  in  its  production.  It  is  ob- 
vol.  xvi.  20 
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served  in  those  using  the  light  afforded  by  large  paraffin 
lamps,  gaslight,  and  electric  light,  with  indeed  a  better  or 
as  good  illumination  as  that  in  which  many  occupations  are 
pursued  above  ground. 

In  1891  I  read  before  this  Society*  particulars  of  a 
marked  case  of  acquired  nystagmus  in  a  compositor,  and 
remarked  that  "it  is  not  impossible  that  such  a  case  as 
here  described  to-night  in  a  compositor  may  lead  to  the 
recognition  of  nystagmus  as  occasionally  being  noticed  in 
this  or  other  occupations  by  other  observers."  I  did  not 
then  anticipate  that  I  should  myself  be  able  to  record 
instances  in  such  a  variety  of  occupations  as  I  purpose 
doing  this  evening.  I  was,  moreover,  unaware  of  Xieden's 
case  occurring  in  a  plank  cutter,  or  of  the  classical  and 
interesting  history  attaching  to  Michel  Angelo.  It  is  an 
historical  fact  that  the  eminent  painter,  after  his  great 
work  of  decorating  with  frescoes  the  vault  of  the  Sistine 
Chapel,  which  he  accomplished  in  eighteen  months,  suffered 
in  consequence  from  the  discomforts  attendant  on  the 
strained  attitude  he  then  assumed.  Condivi  tells  us  that 
from  painting  so  long  in  a  strained  attitude,  gazing  up  at 
the  vault,  he  lost  for  some  time  the  power  of  reading, 
except  when  he  lifted  the  paper  above  his  head  and  raised 
his  eyes.t  Yasari,  who  wrote  a  biography  of  Michel 
Angelo  during  the  lifetime  of  the  painter,  not  only  corro- 
borates this,  but  states  that  he  suffered  himself  in  a  similar 
manner  after  being  engaged  in  the  vast  halls  of  the 
Medicean  Palace.  Further  than  this,  Michel  Angelo  wrote 
a  sonnet  describing  the  constrained  attitude  in  which  he 
was  compelled  to  work.  On  the  manuscript  was  a  carica- 
ture by  the  artist  himself  of  the  position  he  was  obliged  to 
occupy  on  the  scaffold  when  engaged  in  his  painting.  I 
regret  I  have  been  unable  as  yet  to  obtain  a  copy  of  this 

*  'Trans.,'  1891,  p.  102. 

t  If  this  translation  is  strictly  correct,  it  would  appear  that  Michel  Angelo 
bad  not  learnt  the  device  with  which  miners  are  familiar  of  relieving  their 
elevators  by  turning  the  gaze  below  the  horizontal  line,  and  that  instead  he 
made  use  of  a  compensating  backward  movement  of  the  head. 
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drawing,*  but  I  am  able  to  give  you  the  sonnet  from  Mr, 
John  Addington  Symonds'  translation  :t 

I've  grown  a  goitre  by  dwelling  in  this  den — 

As  eats  from  stagnant  streams  in  Lombardy, 

Or  in  what  other  hind  they  hap  to  be  — 

Which  drives  the  belly  close  beneath  the  chin : 

My  beard  turns  up  to  heaven;  my  nape  falls  in 

Fixed  on  my  spine :  my  breast-bone  visibly 

Grows  like  a  harp  :  a  rich  embroidery 

Bedews  my  face  from  brush-drops  thick  and  thin. 

My  loins  into  my  paunch  like  levers  grind: 

My  buttock  like  a  crupper  bears  my  weight; 

My  feet  unguided  wander  to  and  fro ; 

In  front  my  skin  grows  loose  and  long;  behind, 

By  bending,  it  becomes  more  taut  and  straight ; 

Crosswise  I  strain  me  like  a  Syrian  bow : 

Whence  false  and  quaint,  I  know, 

Must  be  the  fruit  of  squinting  brain  and  eye  ; 

For  ill  can  aim  the  gun  that  bends  awry. 

Come  then,  Giovanni,  try 

To  succour  my  dead  pictures  and  my  fame, 

Since  foul  I  fare,  and  painting  is  my  shame. 

I  have  not  come  across  any  distinct  instance  of  nystagmus 
in  ceiling  decorators,  but  I  quite  anticipate  that  such  cases 
will,  when  attention  is  directed  to  the  matter,  be  met  with, 
though  it  be  only  very  occasionally.  They  undoubtedly 
suffer  from  fatigue  in  the  ocular  elevators,  which  may  be 
regarded  as  a  stage  towards  nystagmus.  I  referred  to  this 
subject  in  my  volume  on  miner's  nystagmus,  and  since 
then  I  have  continued  my  inquiries.  I  watched  a  workman 
decorating  a  ceiling  in  my  house,  and  observed  that  he 
compensated  for  the  upward  turning'  of  the  eyes  by  throw- 
ing the  head  backwards.  He  informed  me  that  the  eyes 
became  very  tired  at  his  work,  and  to  avoid  it  he  inclined 
his  head  in  the  manner  just  mentioned,  and  had  frequently 
to    rest  his   eyes  by  turning   them    downward.     He   said, 

*  Symonds  tells  us  that  the  autograph  has  a  funny  little  caricature  upon 
the  margin,  showing  a  man,  with  protruded  stomach  and  head  bent  back, 
using  his  brush  upon  a  surface  high  above  him. 

f  '  The  Life  of  Michel  Angelo  Buonarroti,'  vol.  i,  p.  234.  By  John 
Addingtou  Symonds. 
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moreover,  that  complaints  of  weariness  of  their  eyes  were 
frequent  among  men  engaged  in  this  kind  of  work,  and 
they  suffered  from  an  aching  pain  in  the  neck  and  back  of 
the  head  in  consequence. 

Dr.  Nieden,  in  a  recent  letter,  tells  me  that  he  has  made 
investigations  in  many  cases  of  painters  and  ceiling 
decorators  who  are  obliged  to  look  upward  in  a  strained 
and  stretched  direction  of  the  eyes.  He  did  not  find  a 
case  of  regular  nystagmus,  but  the  symptoms  of  asthenopia 
muscularis  were  produced  and  complained  of. 

Plank  Cutter. 

Nieden  recorded  as  long  ago  as  1874  a  case  of  acquired 
nystagmus  "  in  a  plank  cutter,"  a  workman  who  in  standing 
under  the  tree  observed  very  exactly  the  line  marked  for 
cutting,  and  kept  the  eyes  in  a  strained  position  and  upward 
direction.  I  should  think  this  kind  of  work  is  very  similar 
to  what  was  done  by  a  bottom  sawyer  in  England.  This 
mode  of  cutting  wood,  which  one  remembers  as  common 
enough  formerly,  has  been  replaced  by  machinery  to  such 
an  extent  that  I  have  not  been  able  to  investigate  for 
myself  the  position  a  bottom  sawyer  would  occupy. 

Compositors. 

In  July,  1891,  I  brought  under  the  notice  of  this  Society 
the  first  case  of  nystagmus  in  a  compositor  which  had 
come  under  my  observation.  Since  then  five  other  less 
acute  and  less  marked  instances  have  been  under  my  care. 
The  first  case  is  published  in  the  '  Transactions '  in  some 
detail,  together  with  remarks  on  its  bearing  on  the  aetiology 
of  miner's  nystagmus.*  I  propose  to  mention  now  only 
such  parts  as  are  essential  to  my  present  purpose. 

Harry  K — ,  set.  21,  applied  to  me  on  October  17th,  1890, 
at  the  Sheffield  General  Infirmary,  complaining  of  objects 

*  Vide  also  "  Miner's  Nystagmus,  and  its  relation  to  position  at  work  and 
the  manner  of  illumination,"  p.  133. 
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dancing  before  his  eyes.  He  was  a  compositor,  and  had 
just  completed  his  apprenticeship,  and  for  the  last  bus 
months  he  had  been  at  work  on  night  duty  from  7  p.m.  to 
3  a.m.  He  was  engaged  on  the  staff  of  a  daily  paper  of 
large  circulation. 

Symptoms  at  first  developed  two  days  before  his 
attendance.  He  had  been  well  apparently  on  leaving  the 
printing  office  at  3  o'clock  in  the  morning-,  and  went  to  bed 
as  usual,  but  on  rising  at  12  noon  he  found  "  his  eyes  were 
all  of  a  dazzling  sensation ;"  objects  seemed  to  be  moving 
up  and  down.  He  did  not  feel  ill,  no  pain  in  head  or 
sickness. 

He  had  had  occasional  attacks  of  vertigo  and  fainting, 
and  he  said  that  for  a  month  before  his  eyes  began  as 
mentioned,  he  had  had  two  or  three  "  faints  "  at  the  office, 
as  he  thought  from  the  room  being-  hot.  His  health  had 
not  been  good. 

On  examination  nystagmus  was  found  to  be  present,  the 
oscillations  being  vertical  and  of  a  peculiar  jumping  up- 
and-down  character,  with  some  quivering  also  of  eyelids. 

He  was  carefully  examined  by  my  colleague,  Dr.  Cock- 
ing, physician  to  the  Infirmary,  and  Mr.  Wightman,  then 
assistant  house  surgeon,  as  well  as  myself,  for  any  central, 
or  indeed  any  general  condition  with  which  this  sudden 
onset  of  nystagmus  could  be  associated,  but  without 
discovering  anything  abnormal.  He  was  weakly,  and  his 
work  recently  had  been  at  night  and  heavier  than  usual. 
Otherwise  than  the  nystagmus  the  eyes  were  normal; 
V.  =  &  in  each  unaided.  Bromide  of  potassium  in  10-grain 
doses  was  prescribed. 

The  nystagmus  gradually  disappeared,  but  rest  was 
enforced,  and  he  did  not  recommence  his  work  until 
December  30th. 

The  kind  of  work  done  by  this  patient  is  very  similar  to 
that  pursued  by  the  other  compositors  to  be  mentioned 
later,  and  is  therefore  described  in  some  detail. 

In  company  with  Mr.  Wightman  I  paid  a  visit  to  the 
youth  at  his  work  one  evening  about  10  o'clock;  the  capa- 
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cious  room  in  which  the  type  was  set  up  for  a  large  daily 
paper  was  well  lighted,  and  there  were  many  men  ;il  work. 

The  youth  worked  standing,  picking  out  the  small  letters 
from  a  case  in  front  of  him;  the  capitals  were  on  a  higher 
level,  and  above  that  again  was  placed  the  manuscript  from 
which  he  was  setting  up  the  type.  He  picked  up  the  letters, 
reached  forwards  for  the  capitals  with  his  right  hand, 
placing  them  together  in  a  composing  stick  in  the  left ; 
during  this  process  he  constantly  raised  his  eyes  to  the 
manuscript.  It  was  the  latter  point  that  was  of  special 
interest.  Carefully  watching  him  for  some  time  convinced 
us  that  when  he  looked  up  to  the  manuscript  he  turned  his 
eyes  upwards,  but  did  not  at  the  same  time  raise  his  head. 
Now  anyone  trying  this,  even  for  a  short  time,  will  find 
how  tiring  and  uncomfortable  it  is.  The  upper  elevators 
of  the  eyeball  are  not  only  unduly  working,  but  a  strain  is 
also  being  put  on  the  elevators  of  the  eyelid.  In  this  way 
the  chronic  fatigue  and  muscular  disability  of  both  kinds  of 
elevators  have  been  occasioned,  and  the  vertical  nystagmus 
and  the  twitching  of  the  eyelids  are  accounted  for. 

On  watching  the  older  and  more  experienced  workmen, 
it  was  found  that  in  looking  up  at  the  "copy"  they  did  raise 
the  head  at  the  same  time  as  they  turned  their  gaze 
upwards.  The  patient  readily  allowed  that  he  was  accus- 
tomed to  work  in  the  manner  indicated.  He  was  desired 
in  future  to  elevate  the  head  at  the  same  time  that  he 
directed  his  eyes  up  to  the  manuscript. 

He  subsequently  pursued  his  composing  in  the  manner 
advised  with  comfort  to  his  eyes. 

Up  to  six  months  before  suffering  from  nystagmus  he 
had  been  doing  work  less  irksome.  For  the  six  months 
before  coming  to  me  he  had  worked  as  described,  standing 
at  one  desk  throughout  the  night. 

Of  interest  and  as  showing  this  patient's  susceptibility  to 
muscular  disabilities,  it  should  be  mentioned  that  before 
passing  from  under  my  observation  he  suffered  from 
compositor's  cramp  affecting  the  right  thumb  and  first 
two  fingers. 
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Joseph  B — *  set.  32,  compositor  (Case  Book  vi,  571), 
engaged  at  a  newspaper  office.  Came  under  my  observa- 
tion on  November  14th,  1891.  He  was  operated  on  by  me 
for  convergent  squint  twelve  years  previously  with  excellent 
result. 

R.  -^q  poor,  not  improved  by  glasses. 
L.    +  1-25  D.  +  1  D.  cyl.  =  f . 

Complains  of  eyes  tiring  and  headache  after  work ;  aching 
of  eyeballs — back  of  eyes, — which  remains  until  the 
morning.  Works  from  about  7  p.m.  to  1  or  2  a.m.  This 
seemed  to  me  like  a  case  of  weariness  of  the  elevators,  not 
reaching  to  nystagmus,  as  no  distinct  oscillations  could  be 
detected.  I  determined  to  see  him  at  his  work,  and  did 
so  at  11.20  on  November  20th,  with  my  friend  Dr.  Burgess. 
We  found  him  throwing  his  eyes  up  to  his  copy  as  the 
former  compositor  (K — )  with  nystagmus  had  done.  We 
watched  others,  and  this  was  certainly  not  the  rule — one 
man  saying  his  eyes  would  tire  if  he  did  so.  The  light  was 
plentiful, — indeed,  so  much  that  the  men  wore  shades  at 
their  work.  We  were  satisfied  as  to  the  strain.  Spectacles 
were  ordered,  which  gave  some  comfort. 

November  26th. — He  has  followed  out  directions  as  to 
throwing  his  head  up  with  his  eyes  when  he  has  thought  of 
it;  he  is  more  comfortable  when  he  does  so;  he  has  often 
forgotten  it.  He  has  had  some  pain,  but  less.  He  has  had 
for  the  last  month  some  slight  pains  in  first  two  fingers  of 
right  hand — no  cramps  (incipient  compositor's  cramp). 

January  14th,  1892. — Has  been  working  as  directed,  turn- 
ing head  up  and  not  so  much  eyes.  Finds  this  very  much 
better,  and  is  doing  Avork  with  comfort.  Better  than  he 
has  been  for  a  long  time.     Nothing  like  so  much  pain. 

H.  B.  S — ,  pet.  37  (Case  Book  vi,  709),  a  compositor  at  a 
newspaper  office. 

April  2nd,  1892. — For  several  weeks  his  eyes  have  tired  at 
his  work,  he  has  felt  giddy,  and  noticed  lights  looking  queer 

*  Vide  "  Miner's  Nystagmus,  and  its  relation  to  position  at  work  and  the 
manner  of  illumination,"  p.  87. 
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on  going  home  in  the  morning.  He  was  off  work  u  few 
days,  the  eyes  "ran"  so  much  ;  says  he  has  worked  by 
casting  eyes  up ;  there  is  a  little  nystagmus  on   directing 

eyes  fully  upwards.  After  working,  everything  looks  dim  ; 
head  aches  and  eyes  ache. 

April  9th. — Each  eye  V.=  -|g  c  +  1  D.  cyl.,  axis  vertical 
~lTo  »  *°  §'e^  these  glasses  and  to  avoid  casting  eyes  up  at 
his  work. 

December  28th. — Has  followed  out  directions  as  to 
avoiding  upward  gaze. 

J.  P — ,  aet.  28  (Case  Book  vi,  672),  a  compositor  at  a 
newspaper  office. 

May  28th,  1892.— R.  -/0%  +  35  D.  cyl.,  axis  vertical  = 
|fi      L.  |§,  -  1-25  D.  cyl.,  axis  horizontal  =  |g. 

He  has  been  a  compositor  (apprenticed)  since  age  of 
fourteen.  His  eyes  have  been  bad  for  some  years,  but  they 
have  been  very  much  worse  since  he  has  been  on  night  work 
the  last  two  years.  He  throws  his  eyes  up  to  the  copy 
without  raising  head ;  he  had  noticed  that  this  was  very 
trying  before  I  questioned  him.  Some  nights,  after  working 
late  and  longer  hours,  he  has  noticed  the  letters  jumping  up 
(dancing)  on  the  copy,  and  that  the  copy  itself  seemed  to 
move.  Usual  hours  5  to  7,  and  then  8  to  12  or  1.  No 
affection  of  hands.  If  he  turns  his  eyes  up  rapidly  in  quick 
succession,  a  jerky  unsteady  movement  is  noticed.  He 
works  with  electric  light.     Spectacles  were  now  ordered. 

June  4th. — Since  I  saw  him  a  week  ago  he  has  tried  to 
work  by  throwing  his  head  up  instead  of  his  eyes  only. 
He  finds  it  very  much  more  comfortable,  and  he  has 
suffered  less.  It  is  difficult  to  get  out  of  the  habit,  and  he 
has  raised  his  frame  somewhat. 

He  kindly  made  some  observations  for  me  among  the 
compositors  at  the  newspaper  office  where  he  was  working. 
Thirty-four  men  were  in  the  composing  room.  Nine  wore 
spectacles,  and  all  threw  their  eyes  up  when  composing, 
but  he  took  less  notice  of  them  because  they  wore 
spectacles.     Of  the  other  twenty-five,  with  the  exception  of 
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three,  all  more  or  less  turned  their  eyes  up,  and  of  three 
which  seemed,  he  thought,  the  worst,  he  asked  if  they  felt 
anything  wrong,  and  they  complained  of  pain  in  the 
and  about  the  front  of  the  head.     Three  had  really  ■_ 
eyes,  and  they  did  not  throw  their  eyes  up. 

Charles  P— ,  aet.  36  (Case  Book  vi,  72),  February  L3th, 
1893.  He  was  apprenticed  at  the  age  of  fourteen,  and  has 
been  employed  at  a  newspaper  office  for  fourteen  years.  He 
is  quite  up  to  the  advantage  of  keeping  his  "copy"  Lav  to 
avoid  discomfort.  Men  told  him  of  this,  and  he  has  ex- 
perienced the  value  of  it.  He  has  been  accustomed  to  cast 
his  eyes  up  at  his  work;  he  says  compositors  do  it,  and  that 
many  of  them  complain  of  their  eyes  aching  after  being  at 
work.  Last  week  he  found  on  leaving  his  work  that  the 
lights  in  the  street  danced  up  and  down  and  flickered.  In 
setting  up  the  money  market  and  commercial  market  he  has 
found  his  eyes  worse,  and  they  get  very  tired;  the  reason,  he 
alleged,  was  that  the  "fractions"  were  at  the  top  boxes  of 
the  case,  and  to  get  them  necessitated  a  lot  of  looking  up 
(this  being  done  without  moving  head).  No  definite 
movements  of  eyeballs  were  now  observed. 

E.  E.     -  8  D.  =  fa 

L.  E.      —  5*5  D.  3  —  l"--^  D.  cyl.,   axis    horizontal  = 

20 
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poor. 


"William  C — ,  aet.  41,  a  compositor.  Came  to  the 
Infirmary  on  March  3rd,  1896,  complaining  of  a  dimm- 
his  eyes.  On  inquiry  it  is  ascertained  that  what  he  means 
by  the  dimness  is  that  after  leaving  his  work  at  night  he 
is  not  able  to  see  as  distinctly  as  he  formerly  could  at 
night,  and  he  states  that  as  he  approached  gas  lamps 
(leaves  work  at  3  a.m.)  he  noticed  them  to  be  apparently 
moving  up  and  down.  It  being  dark,  he  says  there  are 
not  many  things  for  him  to  notice,  whether  they  moved  or 
not;  but  he  has  observed  the  buttons  on  a  policeman's 
coat  to  appear  as  if  they  were  moving,  and  the  whole  of 
them   gave   rather   the   idea  of   a  light  line  than  separate 
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buttons.  In  reading,  though  lie  can  catch  small  print  for 
a  moment,  he  cannot  read  clearly  like  he  used  to  do.  He 
w^orks  as  a  compositor  from  6.30  p.m.  to  3  a.m.  at  a  news- 
paper office,  and  during  the  last  few  months  lie  has  had 
stiff er  work  at  composing,  and  he  always  finds  himself 
worse  after  the  work  has  been  heavy.  He  says  he 
remembers  particularly  one  night,  when  he  had  set  up  a  lot 
of  advertisements  in  smallest  type,  that  after  going  away 
that  morning  he  could  scarcely  see,  and  he  noticed  the 
jumping  more  than  he  has  done  at  all.  He  also  feels  after 
work  a  dragging  in  his  eyes  and  a  pain  over  his  forehead. 

On  examination  it  is  found  that  he  can  direct  the  eyes 
steadily  downwards  and  forwards,  but  when  following  the 
finger  above  the  horizontal  line  the  eyeballs  are  observed 
to  make  a  jerk  upwards,  succeeded  by  nystagmic  move- 
ments in  the  vertical  direction.  The  latter  movements  are 
made  more  distinct  by  getting  the  patient  to  rapidly  turn 
the  eyes  upwards  and  downwards  several  times  in  succes- 
sion, and  then  to  observe  closely  as  the  gaze  is  directed 
steadily  upwards.  The  movements  are  not  as  marked  as 
in  most  cases  of  miner's  nystagmus,  but  the  successive 
jerks  are  very  distinct.  The  patient  was  examined  by  my 
colleagues,  Drs.  Dyson  and  Cocking,  as  well  as  by  my 
house  surgeon,  Dr.  Kutherford.  From  all  the  patient  tells 
us  it  would  appear  that  the  time  to  find  the  oscillations  the 
most  marked  would  be  when  he  relinquishes  work  in 
the  early  morning.  At  the  time  of  day  (noon)  when  he 
comes  under  my  observation  he  has  had  several  hours' 
sleep. 

At  the  time  of  writing  objects  have  ceased  to  appear  to 
dance,  and  by  taking  care  to  throw  his  head  up  as  well  as 
his  eyes  he  is  working  with  much  more  comfort. 

The  six  cases  of  compositors  just  related  vary  a  good 
deal  in  degree.  It  appears  to  me,  however,  that  they 
indicate  that,  as  a  class,  compositors,  from  their  mode  of 
work,  are  prone  to  suffer  from  muscular  asthenopia,  due  to 
the  weariness  of  the  elevator  muscles  of  the  globes,  whilst 
others  are  the  subjects  of  definite  nystagmus.     All  these 
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men  worked  with  gas  or  the  electric  light,  and  the  illumi- 
nation, as  far  as  quantity  is  concerned,  could  not  be  found 
fault  with. 


Sanitary  Pipe  Maker. 

William  G — ,  aet.  33,  came  to  the  Sheffield  General 
Infirmary  on  March  20th,  1896.  His  occupation  is  that  of 
a  sanitary  pipe  maker.  At  this  employment  he  has  a  lot 
of  stooping,  necessitating  a  very  frequent  and  quickly 
repeated  throwing  of  head  and  eyes  up.  He  will  be  a 
quarter  of  an  hour  or  more  bent  down  without  raising 
from  that  position.  During*  this  time  he  takes  the  clay 
from  one  place  and  throws  it  into  moulds  for  slop  stones. 
When  he  is  bent  at  this  work  he  feels  a  dull,  heavy  pain 
across  his  eyes  and  forehead  •  when  he  rises  up  he  feels 
sick,  and  objects  swim.  He  does  most  of  his  work  in  day- 
light, but  some  with  candles  or  paraffin  lamps ;  he  notices 
these  lights  dance  when  he  looks  at  them  ■  they  dance  up 
and  down,  and  also  across,  not  very  often  in  circles ;  they 
dance  more  rapidly  if  he  raises  himself  up  quickly  than  if 
he  does  so  slowly.  He  has  found  this  out,  and  for  his  own 
comfort  he  raises  himself  slowly.  Going  home  from  his  work 
he  observes  objects  to  be  dancing  •  the  walls  appear  to  be 
moving  sideways  quickly.  Y.  =  -|-  each  eye.  On  moving 
e}'es  up  there  is  a  little  nystagmus  •  but  when  he  has  been 
working  (putting  himself  in  the  position  in  my  room)  for 
some  time  and  then  raising*  his  eyes  up  there  is  distinct 
nystagmus,  the  movements  being  quick  up-and-down  and 
to-and-fro  jerks  of  limited  excursion,  less  rotatory.  Quickly 
lowering  the  head  several  times  in  succession  and  then 
raising  it  will  make  the  movements  distinct.  After  doing 
this  at  my  request  he  observed  the  ophthalmoscope  lamp 
to  dance  up  and  down  and  sideways  very  quickly.  If 
examined  after  he  had  been  at  work  he  would  have  been 
worse,  but  he  has  not  been  working  for  nine  weeks,  having 
suffered  from  an  ulcerated  throat.  He  came  to  the  con- 
clusion himself  that  his  posture  at  his  work  caused  his  eye 
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trouble,  and  he  has  on  two  occasions  bad  to  Leave  hia 
employment;    one  time,  six   or  seven   years   ago,  he  was 

away  two  years.  He  has  been  at  work  again  this  time  for 
twelve  months.  He  lias  worked  at  the  occupation  altogether 
for  ten  or  twelve  years. 

He  was  shown  at  the  Sheffield  Medico-Chirurgical 
Society  on  March  26th,  1896  («  Brit.  Med.  Journ.,'  April 
25th,  1896),  when  the  nystagmus  and  the  kind  of  work  he 
performed  were  demonstrated. 

April  14th,  1896,  he  tells  me  that  he  returned  to  his 
work,  but  that  his  eyes  gave  him  so  much  trouble  that  he 
has  decided  to  give  up  his  occupation. 


Metal  Eolleks. 

Mark  H.  L — ,  set.  38.  Works  at  a  rolling  mill  and  came  to 
the  Infirmary  on  December  4th,  1894,  complaining  of  pain 
in  head  and  aching  of  eyes.  He  has  noticed  lights  move 
as  he  has  gone  home  from  work  ;  they  danced  up  and 
down. 

He  came  to  the  Infirmary  because  things  did  not  look 
steady  at  his  work,  especially  at  a  distance — the  holes  in 
the  rolls  seemed  to  go  into  one  in  front  of  the  pieces  he  was 
rolling.  He  rolls  a  hot  ingot  about  70  lbs.  into  a  bar  -|- 
inch  square.  All  his  work  is  done  in  daylight,  except  in 
winter  for  a  couple  of  hours  when  gas  is  used.  On  going 
home  he  noticed  the  gas-light  jerk  up  and  down,  not  very 
much — more  of  a  flicker. 

As  he  advances  with  the  iron  or  steel  bar  to  and  retreats 
from  the  roller  he  carries  his  head  inclined  to  the  left,  and 
the  chin  slightly  bent  on  the  chest,  and  after  careful  obser- 
vation it  is  clear  that  the  eyes  are  throughout  this  process 
above  the  horizontal  line.  "When  he  gets  to  the  roller  and 
starts  to  retreat  he  jerks  his  head  and  throws  his  eyes  up ; 
he  does  this,  he  says,  as  he  has  to  watch  the  end  of  steel 
which  has  passed  through  the  roller,  and  which  he  is  now 
drawing  back.  He  says  he  is  always  worse  after  a  day's 
work,  and  better  after  rest. 
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There  is  no  definite  nystagmus;  slight  jerkinga  at  the 
extreme  limit  upwards,  especially  obliquely. 

R.  +  8  D.  =  -£-,  no  better  correction — amblyopic  all 
his  life.     L.  +  4  D.  =  f . 

Another  case  very  similar  to  the  one  just  related  came 
under  my  notice  shortly  before.  He  was  a  young  man  of 
about  25  years  of  age,  and  was  employed  at  the  same  kind 
of  work  as  Mark  H.  L — .  He  applied  in  consequence  of  his 
eyes  tiring  at  his  work,  and  he  had  observed  objects  to 
appear  as  if  they  danced.  The  nystagmus  was  more 
marked  than  it  was  in  Mark  H.  L — . 

Plate-layer. 

Mr.  Priestley  Smith  has  kindly  communicated  to  me  par- 
ticulars of  the  following  interesting'  case. 

The  patient  was  a  middle-aged,  intelligent,  healthy  man, 
who  declared  that  his  sight  was  so  bad  that  he  could  not 
see  to  do  his  work.  He  acted  as  a  foreman  over  plate- 
layers on  a  railway,  and  it  was  his  duty  to  look  along  the 
rails  to  see  that  they  were  laid  truly  in  line.  To  do  this  he 
had  to  bring  his  head  to  a  low  level  near  the  line,  and 
would  in  this  position  have  to  rotate  the  eyes  strongly 
upwards.  Mr.  Priestley  Smith  says,  "I  made  him  show  me 
the  position  in  my  room."  He  further  says,  "I  was  puzzled 
at  first,  for  he  had  normal  vision  in  both  eyes,  and  nothing 
to  be  seen  amiss ;  but  on  learning  the  precise  nature  of  his 
work  and  questioning  him  further  I  learned  that  his  trouble 
was  that  objects  danced  before  his  eyes — no  doubt  nys- 
tagmus brought  on  by  the  position.  I  could  not  elicit 
any  nystagmus  while  he  was  here,  but  he  had  considerably 
recovered." 

Saw-maker. 

This  patient  was  a  young  man  about  22  years  of  age. 
He  came  to  the  Infirmary  in  consequence  of  his  eyes  tiring 
at  his  work.    When  questioned  he  stated  that  he  sometimes 
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observed  objects  as  if  they  danced  about.  Slight 
nystagmus  was  present,  especially  if  lie  placed  his  eyes 
obliquely,  as  he  would  have  to  do  at  his  employment.  His 
work  consisted  in  bringing*  his  head  down  and  looking 
along  the  edges  of  saws — long  ones,  I  think — to  ascertain 
if  they  were  straight,  and  to  rectify  any  deficiences ;  this 
position  and  the  consequent  rotation  of  eyeballs  being  very 
similar  to  that  mentioned  by  Mr.  Priestley  Smith  in  his 
foreman  plate-layer,  which  I  have  already  mentioned. 
There  were  no  errors  of  refraction  which  needed  attention. 

Employes  in  Warehouses. 

John  H — ■*  ast.  17.  His  vision  was  normal,  but  he  came 
to  the  Infirmary  complaining'  of  pain  and  other  symptoms 
indicating  weariness  of  the  elevator  muscles ;  there  was  no 
definite  nystagmus.  This  lad  was  employed  at  a  large 
confectionery  factory.  Among  other  things  his  work  con- 
sisted, for  about  three  hours  every  afternoon,  in  carrying  a 
tray  about  3  feet  6  inches  to  4  feet  long  on  the  top  of  his 
head  filled  with  sweetmeats,  and  mounting  with  it  up 
several  steps,  and  then  passing"  it  on  to  a  shelf.  He 
brought  one  of  these  trays  to  the  Infirmary,  and  mounted 
it  on  his  head  as  he  would  do  at  his  work.  The  length  of 
the  tray  caused  it  to  project  when  balanced  considerably  in 
front  of  him,  and  to  see  that  it  was  all  right  he  directed 
his  eyes  to  the  tray  a  great  deal.  It  was  of  importance  to 
see  how  he  carried  himself  when  actually  at  work.  Dr. 
Cocking,  physician  to  the  Sheffield  General  Infirmary,  very 
kindly  went  with  me  to  investigate  his  mode  of  work  more 
thoroughly.  In  the  presence  of  his  employer  and  of  some 
of  the  workpeople  with  whom  he  was  engaged  he  several 
times  went  through  the  kind  of  work  he  actually  per- 
formed daily.  He  carried  the  tray  on  his  head  and 
mounted  the  steps  to  shunt  it  off  on  to  the  ledge,  turning 
his  eyes  obliquely  as  he  did  it.     In  our  opinion  there  was 

*  Vide  "Miner's  Nystagmus,  and  its  relation  to  position  at  work  and  the 
manner  of  illumination/'  p.  88. 
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ample  cause  for  the  strain  from  which  he  was  suffering. 
The  way  he  cast  his  eyes  did  not  appear  to  be  altogether 
necessary,  and  a  man  more  practised,  and  who  could  better 
balance  the  tray,  would  not  place  his  eyes  as  tins  lad  did. 
I  heard  that  he  soon  sought  some  other  employment,  but 
he  told  me  that  another  youth  some  time  before  had  also 
been  unable  to  continue  at  this  work. 

Mr.  Priestley  Smith  has  also  communicated  to  me  the 
two  following  cases  : 

A  young  girl  was  employed  in  a  glass  warehouse, 
standing  on  wooden  steps,  hanging  out  glass  pendants  to 
chandeliers  nearly  over  her  head.  The  looking  upwards 
made  her  so  giddy,  that  in  spite  of  encouragement  and 
renewed  trials  she  had  to  give  it  up. 

A  man  in  the  same  factory  complained  of  being  unable 
to  sight  certain  glass  tubes  at  which  he  had  to  look  in  an 
upward  position. 

Mr.  Priestley  Smith  remarks,  with  respect  to  the  three 
cases  he  has  kindly  communicated  to  me,  that  "  in  all  these 
cases  refraction  errors  were  excluded  or  treated,  and  I  have 
no  doubt  that  they  would  all  find  their  proper  place  among 
your  cases  of  strain,  and  even  of  nystagmus,  from  false 
turning  of  the  eyes." 

A  Worker  in  a  "Cage"  at  a  Mine. 

Harry  M — ,  ast.  31,  February  11th,  1893.  He  has  been 
a  soldier,  and  has  been  abroad  in  West  Indies.  Returned 
home  January,  1891,  and  afterwards  went  to  L — ,  and 
worked  at  the  pit  top,  labouring  for  six  months.  Then  he 
went  down  the  pit  and  worked  in  the  middle  deck  of  a 
three-decker  cage.  The  height  between  decks  was  4  feet, 
whilst  his  own  height  was  5  feet  4  inches ;  the  length  of 
space  was  14  feet,  and  the  width  9  or  10  feet.  He  could 
not  be  upright,  and  must  be  stooping  unless  he  sat.  He 
worked  nine  hours,  except  twenty  minutes  for  food.  He 
had   undoubted  symptoms    of   nystagmus  when   working 
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objects  were  observed  to  dunce,  and  there  was  giddiness 
and  headache.  He  was  better  when  he  went  down  in  the 
morning;  got  worse  as  the  day  wore  on.  He  could  not 
continue  at  the  work,  and  after  six  months  he  went  on  to 
the  "  top "  again.  For  the  last  eight  week-,  he  had  been 
"  below  "  again,  working  on  the  top  deck,  and  found  this 
much  better.  There  was  no  definite  nystagmus  when  I  saw 
him,  but  on  his  looking  up  the  eyes  were  certainly  un- 
steady. The  place  where  he  worked  was  lighted  by  large 
paraffin  lamps.  His  position  at  wrork  was  v.-rv  much  like 
a  "  deputy  "  assumes,  but  his  head  was  less  turned  to  one 
side. 

I  have  mentioned  this  case  because,  though  employed 
about  a  coal  mine,  the  man  was  in  no  sense  a  miner;  his 
work  was  wholly  at  the  cage  at  the  bottom  of  the  pit.  He 
had  never  used  a  safety-lamp,  and  his  work  was  performed 
in  excellent  light,  but  in  the  height  of  the  working  place, 
and  in  the  position  he  was  thereby  compelled  to  assume, 
there  is  a  close  similarity  to  the  conditions  under  which 
nystagmus  is  found  in  miners.  In  my  volume  on  Miner's 
Xv<tagmus  cases  are  reported  of  "onsetters"  being  affected 
witli  nystagmus — a  class  of  men  employed  at  the  pit  bottom 
where  the  light  is  good,  and  who  have  nothing  to  do  with 
mining  wrork  proper.  They  would,  however,  be  a  stage 
nearer  the  miner  than  the  instance  I  have  just  related. 

Dr.  Simons,  of  Merthyr  Tydvil,  in  a  correspondence  with 
me  on  miner's  nystagmus,  mentioned  the  following  in- 
stances of  that  affection  occurring  in  other  occupations, 
and  he  has  kindly  permitted  me  to  include  them  in  this 
paper. 

H.  J — ,  set.  38,  single,  an  ironfounder,  has  had  severe 
pains  in  the  occipital  region  for  three  years.  He  has 
lately  developed  nystagmus.  This  came  on  gradually, 
beginning  with  soreness  of  the  eyes  in  the  evening  and 
slight  dancing  of  the  lamps  in  the  street.  Has  worked  as 
an  ironfounder  for  eighteen  years  in  well-lighted  shops. 
Kneels  when  at  work,  or  lies  in  a  prone  position,  looking 
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down  into  the  moulds.  Is  sometimes  for  hours  in  the  same 
position.  He  has  to  use  mirrors  to  reflect  the  light  to  the 
bottom  and  sides  to  see  if  all  is  clean.  The  work  is  very 
dusty,  the  fine  sand  rising  as  dust  very  readily.  V.  =  -Jj- 
each  eye. 

Movements  rotatory,  and  vertical  up-and-down,  readily 
brought  on  by  looking  upwards.  Some  giddiness  and 
intolerance  of  light.  Symptoms  are  worse  when  out  of 
health.  Heavy  smoker.  Ordered  to  give  up  smoking,  and 
given  strychnine  and  Acid.  Nit.  Mur.  Took  a  holiday,  and 
returned  home  well. 

W.  P — ,  agt.  42,  a  fitter,  married.  He  complains  of 
frontal  headache,  getting  worse  in  the  evening,  and  "  that 
the  lights  turn  about  and  he  gets  giddy  when  out  at  night." 
Worko  chiefly  at  lathe  and  planing  machine.  Thinks  that 
the  lathe  work  has  "  spoilt  his  eyes."  The  direction  of  the 
line  of  vision  would  be  forwards  and  slightly  downwards  in 
the  lighter  work,  and  more  directly  forwards  and  slightly 
upwards  in  the  heavier  work.     R.  V.  =  4   L.  V.  =  £ 

Movements  horizontal  and  slightly  rotatory,  brought  on 
by  looking  upwards  in  dark  room  ;  well  marked.  He 
was  ordered  glasses  and  to  abandon  smoking  and  chewing. 
Result,  "  greatly  improved." 

D.  D — ,  get.  30,  "attending  trucks  at  the  Billy  Fairplay," 
complains  of  digestive  troubles  and  giddiness.  The  lights 
flit  about  in  the  evening  and  make  him  unsteady  in  his 
walking.  Work  consists  in  trimming  the  trucks  after  the 
coal  is  screened,  and  cleaning  up  around,  picking  up  the 
coal  not  falling  into  the  trucks  from  the  screens.  Has 
also  to  attend  to  the  horse  used  to  shunt  the  trucks  about. 
Looks  up  sometimes  to  see  if  a  tram  is  about  to  be  tipped 
on  to  the  screen,  but  does  not  always  do  so.  The  work  is 
exceedingly  dusty. 

V.  £  D.  with  -  2  D.  sph.  -  0-75  cyl.  =  |-  with 
difficulty. 

V.  S.  |  _  2-5  D.  sph.  -  1  cyl.  =  J  with  difficulty. 

VOL.  XVI.  21 
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Movements  brought  on  by  attempting  to  fix  any  point 
in  a  dark  room,  hardly  perceptible  in  daylight.  Very 
rapid,  apparently  rotatory.  Ordered  glasses,  and  to 
abandon  tobacco.  Also  not  to  look  up  to  see  if  trams 
were  coming.  Conjunctivitis  and  dyspepsia  were  also 
treated.     Result,  recovery. 

Bearing  directly  on  the  subject  of  acquired  nystagmus, 
though  not  due  to  occupation,  is  the  interesting  case  re- 
lated by  Magnus,*  which,  as  he  says,  has  almost  the  weight 
of  an  experiment  in  support  of  the  theory  of  the  etiology 
of  miner's  nystagmus  which  I  have  advocated  for  so  long. 
Briefly  the  case  was  as  follows  : 

An  infant  girl,  ast.  10  weeks,  otherwise  perfectly  healthy, 
had  been  noticed  to  show  nystagmus  for  some  weeks. 
AVhen  he  first  saw  the  child,  Magnus,  who  approached 
the  baby's  cradle  from  the  foot  end,  could  not  perceive 
any  symptoms  of  nystagmus.  The  eyes  followed  perfectly 
any  object  at  her  feet,  and  were  turned  equally  well  to 
the  right  and  to  the  left;  but  as  soon  as  anyone  approached 
the  cradle  from  the  head  end,  attracting  the  child's  atten- 
tion, and  thereby  inducing  it  to  look  upwards,  violent 
vertical  nystagmus  set  in,  only,  however,  within  the  range 
of  the  upper  half  of  the  visual  field.  Concomitant  with 
this  nystagmus  were  violent  movements  of  the  upper  lids. 
Both  ceased  instantly  when  the  child  looked  straight  for- 
wards or  downwards,  returning  immediately  when  anything 
induced  her  to  look  upwards. 

In  searching  for  the  cause  of  this  phenomenon,  Magnus 
found  that  the  child's  nursery  was  rather  dark,  having 
only  one  window  at  the  far  end,  and  that  during-  the 
winter  a  chandelier  was  usually  burning,  at  which  she 
liked  to  look.  The  table  on  which  the  baby  had  its 
bath  was  under  the  chandelier,  and  could  only  be  seen 
by  her  when  she  looked  upwards.  Through  frequent  and 
prolonged    strain    in    this    position,  nystagmus  seemed  to 

*  Contribution  to  the  "^Etiology  of  Nvsta?rnus," 'Centralbl.  fur  prakt. 
Augenheilk.,'  1893,  p.  361  ('Ophth.  Rev.,'  1S9J.,  p.  103). 
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have  been  induced.  In  consequence  of  this  reasoning, 
.M  agnus  had  the  child's  nursery  removed  to  a  room  with  two 
large  windows  and  plenty  of  light,  and  although  for  the  first 
few  days  in  the  new  quarters  nystagmus  set  in  as  soon  as 
anyone  approached  the  cot  from  the  head  end,  it  gradually 
disappeared,  could  hardly  be  traced  after  three  weeks,  and 
had  completely  ceased  after  six  weeks,  never  to  return 
again  during  the  four  years  which  have  since  elapsed. 

I  have  been  able  in  this  paper  to  bring  together  nineteen 
cases  *  of  acquired  nystagmus  occurring  in  different  occu- 
pations, comprising  six  compositors,  two  metal  rollers,  a 
plate  layer,  a  plank  cutter,  a  saw  maker,  a  sanitary  tube 
maker,  a  fitter,  an  iron  founder,  a  worker  in  a  "  cage,"  two 
employes  in  a  glass  factory,  a  youth  engaged  at  a  con- 
fectionery warehouse,  and  a  man  employed  at  the  screens 
at  the  surface  of  a  coal  mine.  A  consideration  of  them 
will,  I  think,  indicate  the  important  fact  that  occupations 
which  demand  of  those  engaged  in  them  unusual  strain  of 
the  elevator  muscles  of  the  eyeballs  are  liable  to  occasion 
either  nystagmus  or  a  weariness  of  these  muscles  which  is 
the  next  stage  to  oscillatory  movements.  It  is  needless  to 
point  out  the  support  that  such  cases  render  to  the  views  I 
have  advocated  as  lying  at  the  root  of  the  causation  of 
miner's  nystagmus.  It  must,  however,  be  admitted  that 
while  nystagmus  will  occasionally  be  met  with  in  other 
occupations,  the  continuous  work  in  the  strained  posture 
that  a  collier  is  compelled  to  assume  will,  perhaps,  always 
render  his  employment  the  most  productive  both  as  to  the 
frequency  and  severity  of  cases.  The  nystagmus  in  the 
instances  related  to-night,  as  seen  by  myself,  was  less 
intense  than  in  the  generality  of  cases  met  with  in  miners. 
I  have  no  doubt,  however,  that  if  these  same  cases  had 
been  examined  after  leaving  their  employment,  the  oscilla- 
tions would  have  been  found  much  more  pronounced.     In 

*  The  number  (nineteen)  is  raised  to  twenty-oue  by  the  two  cases  re- 
ferred to  in  the  addendum,  viz.  a  blacksmith,  and  a  man  whose  duty  it  was 
to  hang  up  harness. 
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minors  one  lias  for  long  been  Familiar  with  instances, 
classified  as  incipient,  in  which  whilst  the  prominent 
symptom   of   objects   dancing   was    complained   of,    when 

appearing  at  the  clinique  the  motions  of  the  eyeballs  were 
but  little  noticeable. 

It  is  far  from  my  intention  to  push  too  far  the  limited 
number  of  observations  I  have  been  able  to  record  this 
evening.  They  do,  however,  I  think,  "point  a  moral  mid 
adorn  a  tale,"  the  moral  being  that  in  men  presenting 
themselves  with  asthenopic  symptoms  attention  should  be 
given  to  the  kind  of  work  pursued  in  their  occupations. 
If  this  be  done  I  feel  certain  that  nystagmus  and  strain 
or  weariness  in  the  elevators  will  be  much  more  widely 
recognised  as  caused  by  different  employments  than  is  the 
case  at  present.  An  explanation  will  be  also  found  for, 
and  relief  afforded  to  cases  which  may  be  otherwise 
puzzling. 

This  leads  me  to  say  a  few  words  as  to  how  the  kind  of 
work  should  be  investigated.  It  must  not  be  too  readily 
assumed  that  because  a  man  is  engaged  at  this  or  that 
trade  that  then  there  is  no  unusual  strain  cast  upon  his 
ocular  muscles.  None  of  us  know  enough  of  the  many 
different  kinds  of  work  pursued  to  make  such  a  hasty 
conclusion.  If  we  do  so,  most  assuredly  we  shall  be  led 
into  error.  There  is  only  one  way,  I  think,  of  investigating 
these  cases  properly,  and  that,  I  believe,  is  the  plan  which 
has  been  adopted  by  me  for  many  years  with  regard  to  the 
workers  in  coal  mines,  viz.  to  get  the  patient  as  far  as 
practicable  to  demonstrate  the  position  he  places  himself  in 
at  his  work  and  then  draw  conclusions  from  the  indications 
thus  afforded.  Or,  what  is  better  still,  follow  the  man  to 
where  he  is  employed  and  watch  him,  and  others,  as  they 
work.  This  latter  is  the  plan  I  adopted  with  regard  to 
miners  in  the  first  instance,  and  subsequently  as  to  com- 
positors and  other  classes  of  workmen. 

A  word  in  conclusion  as  to  Academy  or  sightseer's  head- 
ache. This  troublesome  sequel  to  the  pursuit  of  intellectual 
enjoyment   has   received   many  explanations.      I  think  a 
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study,  however,  of  such  cases  as  I  have  related  in  tin's 
paper  will  aid  in  correctly  accounting  for  the  headache 
occasioned  in  these  circumstances.  A  main  factor,  f 
believe,  is  to  be  sought  in  the  weariness  of  the  ocular 
elevators  induced  by  so  often  throwing  the  gaze  upwards 
above  the  horizontal  line,  and  frequently  without  a  corre- 
sponding up-turning  of  the  head.  If  we  watch  the  visitors 
to  a  picture  gallery  we  shall  observe  how  commonly  this 
up-turning  of  the  eyes  is  required,  especially  when  many 
of  the  paintings  are  hung  above  the  lino,  and  how  the 
same  visitors  will  vary  in  the  manner  of  compensating  for 
this  movement  of  the  eyes  above  the  horizontal  by  a 
backward  motion  of  the  head.  We  may  further  try  for 
ourselves  the  tiring  effects  of  looking  up  at  pictures  more 
or  less  skied,  and  then  experience  the  difference  of  direct- 
ing the  gaze  at  the  same  objects,  but  relieving  the  elevators 
by  throwing  the  head  backwards  at  the  same  time. 

Since  this  paper  was  written  another  case  in  a  youno- 
blacksmith,  aet.  17,  has  come  under  my  observation.  The 
nystagmus  appears  to  be  recent,  but  I  have  not  included  it 
now,  as  more  time  is  necessary  for  a  complete  investigation. 

(June  11th,  1896.) 

Addendum. — The  youth,  Abner  H — ,  just  referred  to, 
should  be  included  in  the  list  of  cases.  The  name  black- 
smith is  somewhat  misleading,  for  his  occupation  consists 
almost  entirely  in  sharpening  stonemasons'  chisels.  These 
are  heated,  placed  on  the  anvil  and  hammered,  and  held  up 
at  frequent  intervals  to  be  "sighted,"  to  ascertain  if  the 
edge  is  correct.  This  "sighting"  necessitates  a  slight 
turn  of  the  head,  some  rolling  up  and  rotating  of  the 
globes,  though  to  a  less  degree  than  in  some  of  the  other 
cases  which  have  been  related.  The  movements  of  the 
eyeballs  ceased  on  looking  downwards,  but  became  marked 
above  the  horizontal  line.  The  oscillations  were  somewhat 
jerky  vertically  when  looking  up,  but  more  rotatory,  and  to 
and  fro,  when  the  eyes  were  turned  obliquely.  There  was 
slight  paresis  (?)  of  left  external  rectus.     He  was  first  seen 
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on  June  2nd,  1896,  and  the  symptoms  had  then  existed  for 
about  three  weeks.    Considerable  improvement  has  resulted 

from  three  weeks'  rest  from  liis  work. 

After  reading  this  paper  Mr.  Adams  Frost  very  kindly 
allowed  me  to  examine  the  man  with  acquired  nystagmus 
introduced  by  him  before  this  Society  two  years  ago.  The 
case  is  fully  described  in  the  'Transactions/  vol.  xiv, 
p.  245.  The  nystagmus  was  still  very  marked,  and  just  as 
distinct  as  that  frequently  met  with  in  miners.  The 
were  quiet  below  the  horizontal  line,  but  when  the  globes 
were  elevated  the  oscillations  were  noticed  in  both  eyes. 
His  occupation  had  formerly  been  that  of  washing  cabs. 
This  he  had  for  some  time  relinquished,  and  had  been 
taking  money  and  entering  the  amounts  received.  Inquiry, 
however,  elicited  the  interesting  fact  that  when  cab  clean- 
ing he  had  also  to  hang  up  many  sets  of  harness.  This  he 
had  continued  to  do  up  to  the  time  of  my  seeing  Lim. 
Every  night  he  hung  up  as  many  as  fifty  sets  of  harness, 
which  occupied  him  for  about  three  hours.  He  was  a  man 
of  5  feet  7  inches,  and  he  had  to  reach  the  harness  up  to  a 
height  of  7  feet  or  more,  and  to  see  that  each  portion  of 
the  harness  was  properly  placed  on  the  "  rack  "  he  turned 
his  eyes  directly  upwards.  This  he  demonstrated  to  us, 
and  he  also  asserted  that  he  found  this  up-turning  of  the 
eyes  very  distressing.  The  explanation  for  the  onset  of  the 
nystagmus  and  for  its  continuance  in  spite  of  a  change  of 
work  in  other  respects  was  thus  clearly  shown.  The  posi- 
tion the  man  assumed  closely  resembled  that  required  of  a 
"  deputy  "  in  a  coal  mine  when  examining  the  state  of  the 
"roof."  It  is  quite  in  line  with  the  other  cases  mentioned 
in  this  paper. 
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10.  A  rare  form  of  nystagmus. 
By  Ernest  Clarke. 

Patient  an  undersized,  anaemic  youth,  set.  19.  Had 
fits  during  infancy,  but  none  since.  Has  noticed  the 
nystagmus  for  three  years,  during  which  time  he  has  been 
apprenticed  to  a  jeweller,  but  did  not  wear  a  watch- 
maker's eye-glass.  With  the  exception  of  slightly  exag- 
gerated reflexes  has  no  sign  of  disease  of  nervous 
system. 

Vision  with  both  eyes  open,  -§-  +  '5  D.  cyl.  axis  hori- 
zontal gives  f .  With  either  eye  shut  or  covered,  vision 
is  only  -£$.  Visual  fields  slightly  contracted.  Ophthal- 
moscopic examination  shows  nothing  abnormal. 

Horizontal  nystagmus  is  produced  under  the  following 
conditions  : 

If  the  eyes  are  fixed  for  any  object  at  any  distance, 
and  the  view  is  cut  off  from  either  eye  by  interposing  an 
opaque  object,  horizontal  nystagmus  occurs  in  both  eyes, 
the  oscillation  being  slow  and  jerky  when  the  right  eye 
is  blocked,  and  more  rapid  when  left  eye  is  excluded. 
Slight  nystagmus  occurs  on  looking  to  the  right  or  left, 
but  only  becomes  marked  when  the  nose  blocks  the  vision 
from  one  eye.  Extreme  movement  in  all  directions  pro- 
duces nystagmus. 

Prisms  (base  up  or  down)  produce  nystagmus,  which 
after  a  short  time  ceases. 

Placing  a  red,  green,  blue,  or  smoked  glass  before  the 
right  eye  rarely  produces  nystagmus ;  before  left  eye  it 
does,  but  the  movements  soon  cease.  A  bright  light 
thrown  on  to  one  eye  produces  nystagmus. 

It  is  not  the  difference  iu  the  retinal  stimuli,  but  the 
absence  of  one  stimulus  which  appears  in  this  case  to  act 
as  an  excitor  to  the  centres  for  lateral  movements  in  the 

pons. 

(Card  specimen.      December   12th,  1895.) 
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Mr.  Priestley  Smith  suggested  that  it  would  be  well 
to  test  the  patient  by  means  of  prisms  and  coloured 
glasses,  so  as  to  separate  the  images  and  a.-ccrtain  to  what 
extent  fusion  might  be  interfered  with  without  inducing 
the  nystagmus. 

Dr.  Ormerod  suggested  that  possibly  education  may 
have  played  a  part  in  the  production  of  this  condition  in 
the  case  of  the  patient  shown  by  Mr.  Clarke,  the  sym- 
ptoms having  developed  soon  after  his  apprenticeship  to 
the  jeweller. 

Mr.  Ernest  Clarke,  in  reply,  said  the  affection  could 
not  have  existed  four  years  ago,  for  the  lad  about  that 
time  attended  a  lecture  on  light,  and  the  lecturer  called 
attention  to  the  fact  that  when  one  eye  was  covered  all 
objects  appeared  flat.  He  covered  one  eye  and  noticed 
nothing  abnormal,  but  now  this  act  is  always  accompanied 
by  movement  of  objects. 


11.   A  rare  form  of  nystagmus. 
By  H.  B.  Grimsdale. 

1.  Wm.  S — ,  clerk,  a?t.  26,  seen  at  St.  George's  Hospital 
April  1 7th,  1895.  He  complained  of  headache,  so  severe  as 
to  be  unbearable,  which  was  frequently  accompanied  with 
vomiting.  He  had  suffered  from  fits,  but  there  was  no  very 
definite  history  as  to  their  nature.  Formerly  had  suffered 
from  convergent  squint,  for  which  the  left  internal  rectus 
hadbeen  divided  about  ten  years  ago.  Left  canthus  slightly 
retracted. 

R.  Y.  =  &}  not  improved.  L.  <  -^  —  2*50  spherical 
=  -§-.  On  covering  either  eye  nystagmus  noticed,  which 
ceased  on  allowing  binocular  vision.  With  Snellen's 
coloured  letters  at  about  one  and  a  half  metres  read  with 
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left  eye,  right  image  not  noticed,  no  nystagmus.      "With 
Maddox  rod  left  hyperphoria  corrected  by  5°  prism. 

A  prism  in  right  eje,  and  —  2'50  in  left  eye  relieved 
his  headache  at  once,  but  two  months  after  the  nystagmus 
persisted. 

2.  George  P — ,  set.  11,  seen  at  Moorfields  30th  of  Sep- 
tember, 1895,  under  care  of  Mr.  Lang. 

V.  -24f  each  eye. 

Nystagmus  on  covering  either  eye,  ceasing  on  allow- 
ing binocular  vision  ;  no  previous  strabismus.  Under 
atropine, 

|  K.  +  2-0  D.,  sph.  -  3-0  D.,  cyl.  ax.  vert.  =  ^. 
'  (_  L.  4-  0*75  cyl.  ax.  hor.  =  -^. 
With  a  pi'ism  held  to  produce  vertical  diplopia,  nys- 
tagmus at  once  commenced. 

3.  Edw.  C — ,  set.  12,  seen  September,  1895,  under 
care  of  Mr.  Lang  at  Moorfields.    No  previous  strabismus. 


V 


a 


4-   3-5  D.  cyl.,  ax.  60° 


2-4' 


+  3  D.  cyl.,  ax.  40°  =  -2\. 

Nystagmus  on  covering  either  eye,  ceasing  on  un- 
covering. 

With  a  prism  held  so  as  to  produce  vertical  diplopia, 
nystagmus  commenced,  though  perhaps  less  marked  than 
if  either  eye  were  covered. 

4.  James  L — ,  set.  7,  seen  December,  1895,  at  West- 
minster Ophthalmic  Hospital,  under  the  care  of  Mr.  Frost. 

Y.  each  eye  <^y.      No  previous  strabismus. 

Nystagmus  on  covering  either  eye,  ceasing  on  un- 
covering.     More  marked  in  right  eye. 

Under  atropine — 


V. 


fE.  -■  1-5  sph.  =  -&. 
\  L.  —  1-5  sph.  =  J_. 


With  a  prism  held  to  produce  vertical  diplopia,  no  nys- 
tagmus.     With  Snellen's  coloured  letters  no  nystagmus. 
None  of  these  four  patients  complained   of  oscillation 
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of  objects  fixed  with  either  eye,  although  there  was  iiys. 
tigmus. 

(Card  sjiecimen.      December  12th,  189-">.) 


12.  A  case  of  recurring  reflex  amhly^jia  due  to  pregnancy, 
in  which  pregnancy  was  artificially  terminated  and 
good  vision  restored  on  two  occasions.  Resulting 
atrophic  changes  in  disc. 

By  R.  Lawford  Knaggs. 

In  the  '  British  Medical  Journal '  for  September  30th, 
1893,  under  the  head  of  "Reflex  Amblyopia  during  Preg- 
nancy," the  writer  has  recorded  in  full  detail  a  case  in 
which  blindness,  advancing  during  the  progress  of  a 
pregnancy,  recovered  upon  the  induction  of  premature 
labour.  The  unusual  opportunity  of  making  observations 
during  a  subsequent  pregnancy  has  fallen  to  his  lot,  and 
as  the  want  of  knowledge  concerning  some  of  the  affec- 
tions of  sight  that  afflict  women  in  the  child-bearing  state 
is  probably  due  to  the  difficulty  of  getting  observations  at 
the  time  of  their  onset  and  progress,  the  duty  is  imposed 
upon  him  of  completing  the  following  case  : 

S.  X — ,  set.  40,  presented  herself  as  an  out-patient  at  the 
Leeds  Public  Dispensary  on  April  11th,  1892,  and  asked 
to  be  examined  for  spectacles.  She  was  four  months 
pregnant.  The  left  eye  diverged  ;  there  was  no  percep- 
tion of  light  in  it,  and  the  optic  disc  was  atrophied. 
"  Eight  and  a  half  years  before,  during  a  pregnancy,  she 
had  noticed  a  dimness  towards  her  left  side,  but  did  not 
discover  that  the  left  eye  was  blind  till  a  month  after  her 
confinement,  when  she  got  something  into  the  other  eye. 
She  had  had  four  children  since  that  time,  and  had  noticed 
nothing  wrong  with  the  sight  of  the  right  eye  at  her 
confinements  or  at  her  menstrual  periods." 

The  R.  disc  and  the  fundus  were  normal,  and  as  V.  =  ^j 
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St  N — ,  set.  40.     Diminishing  fields  during  existence  of  pregnancy 
'(first  occasion).     A.  May  23rd,  1892;  b.  June  13th,  1S92;  c.  June 
20th,  1892.     Premature  labour  June  29th,  1892. 


RIGHT 


150 


■©— '  180 


270 


S.  N — ,  set.  40.  Increasing  fields  after  induction  of  premature  labour 
(first  occasion).  D.  July  14tl>,  1892;  E.  December  14th,  1892; 
F.  January  18th,  1893. 


:>,:V1 
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270 


S.  N — ,  set.  42.  Diminishing  fields  during  the  existence  of  pregnancy 
(second  occasion).  G.  February  loth,  1894;  H.  February  28th, 
1S94 ;  I.  March  7th,  1S94.     Induction  of  abortion  March  8th,  1894. 


RIGHT 


270 


g     jj f  jet.  42.     Incrensing  fields  after  abortion  (second  occasion). 

'Abortion  March  8th,  1S94.     E.  March  15th,  1894;  L.  August  16th, 
1894  ;  51.  January  9th,  1895. 


CASK    OF    RECURRING    REFLEX    AMBLYOPIA.  333 

and  the  shadow  test  showed  3  D.  of  hypermetropia,  the  case 

at  the  first  visit  was  regarded  as  one  of  refraction.  When 
next  seen — May  2ord — the  fall  in  vision  to  -3^j  led  to  the  dis- 
covery that  the  visual  field  (A,  Fig.  GO  was  much  .-mailer 
than   normal.       From    that    time   the    ease   Wi  fully 

watched,  and  the  sight  was  found  to  get  worse  and  the 
field  to  sensibly  decrease  each  week.  Colour  vision  also 
was  abolished,  but  there  was  no  noticeable  change  in  the 
disc  or  fundus.  Premature  labour  was  induced  in  the 
Leeds  Infirmary  under  the  care  of  Dr.  Braithwaite  on 
June  29th,  but  before  this  the  sight  became  so  bad  that 
the  patient  could  not  see  her  fingers  when  she  held  them 
up  before  her  face.  As  soon  as  she  began  to  recover 
from  the  immediate  effects  of  a  debilitating  confinement 
general  improvement  set  in.  The  visual  acuity  and  the 
visual  field  steadily  increased  until  in  October  the  former 
was  |-  and  the  latter  of  fair  size.  But  progress  continued 
till  on  January  18th,  1893,  the  field  (F,  Fig.  70)  was  almost 
normal  in  size  except  for  the  obliteration  of  the  right 
inferior  quadrant,  and  on  April  26th  V.  =  |-,  and  colour 
vision  was  completely  restored. 

The  appearance  of  the  disc,  however,  was  very  sugges- 
tive of  partial  atrophy  ;  it  was  of  "  a  dull  grey  colour 
with  a  faint  bluish  tinge  at  its  outer  side."  * 

Though  seen  on  rare  occasions,  nothing  further  trans- 
pired till  January  29th,  1894,  when  she  came  to  say  that 
she  was  once  more  in  the  family  way  and  about  three 
weeks  gone.f 

She  then  explained  that  ever  since  the  last  confinement 
her  sight  had  been  affected  at  the  menstrual  periods.  At 
those  times  vision  got  so  bad  that  she  could  only  see  the 
clock  by  getting  close  to  it,  and  failed  to  recognise  people 
unless   near    to    them.       She    was    always    better   if    she 

*  The  above  is  an  outline  of  the  case  as  recorded  in  the  '  British  Medical 
Journal.'  The  urine  was  normal.  The  date  of  field  E  was  Dec.  14th,  not 
Aug.  22nd  as  stated  in  the  '  B.  M.  J.' 

t  It  is  perhaps  unnecessary  to  say  that  she  had  been  clearly  warned  as  to 
the  probable  result  if  she  became  pregnant  agaiD. 
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rested.  The  periods  were  not  profuse  or  unnatural  in  any 
way,  and  when  they  terminated  the  sight  came  all  right 
again  in  a  couple  of  days.  During  the  intervals  it  was 
quite  good  and  steady,  and  did  not  vary.  When  she 
first  reported  her  condition,  and  for  some  time  after,  she 
was  unaware  that  her  eyesight  was  being  seriously  affected. 
All  she  noticed  was  that  it  was  more  variable — worse  one 
day  and  better  the  next.  The  first  opportunity  for  care- 
ful investigation  occurred  on  February  15th.  Then 
V.  c  +1  D.  =  |-.  The  field  showed  a  marked  contraction  of 
the  R.  upper  quadrant  (G-,  Fig*.  71)  [the  R.  lower  quadrant 
had  been  obliterated  as  a  result  of  the  previous  pregnancy] , 
and  colour  vision  was  unimpaired.  Concerning  the  disc, 
it  was  noted  that  it  was  not  so  white  as  the  left ;  that 
there  was  a  well-marked  sclerotic  ring,  and  the  physio- 
logical cup  extended  to  the  margin  on  the  macular  side, 
and  showed  the  lamina  cribrosa  almost  to  the  edge.  The 
vessels  were  of  fair  size.  The  patient  was  very  disinclined 
to  submit  to  abortion,  though  she  quite  understood  the 
gravity  of  her  condition,  but  by  February  28th  a  further 
general  reduction  in  the  field  had  taken  place  (H),  and 
vision  with  +  1  D.  had  fallen  to  yV.  Colour  vision  was 
still  good.  She  then  consented  to  the  operation,  and  Dr. 
Braithwaite  again  took  her  into  the  Leeds  Infirmary, 
where  abortion  was  procured  on  March  8th.  She  subse- 
quently told  me  that  the  sight  got  very  much  worse  before 
abortion,  but  never  so  bad  as  on  the  first  occasion.  The 
field  (I,  Fig.  71)  was  taken  in  the  infirmary  the  day  before. 
After  abortion  the  sight  began  to  mend  at  once,  and  a  field 
taken  on  March  15th  (K,Fig.  72), before  she  left  the  hospital, 
is  double  the  size  of  that  of  March  7th.* 

On  April  23rd,  the  date  of  her  reappearance  at  the 
Dispensary,  V.  =-§-,  and  she  stated  that  the  variations  in 
the  clearness  of  her  sight,  of  which  she  complained  during 
the  pregnancy,  had  quite  disappeared.  In  consequence  of 
other  serious  illness  she  was  not  seen  again  till  August 
*  For  permission  to  include  the  fields  D,  I,  K  in  his  own  series  the 
writer  is  indebted  to  Dr.  Braithwaite. 
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16th.  Hex-  sight,  however^  had  continued  to  improve, 
with  only  occasional  "  backenings."  Vision  was  (\  (three 
letters),  and  colours  could  be  correctly  matched.  The 
field  (L)  had  undergone  a  large  increase ;  the  left  half 
was  of  normal  size,  but  the  right  upper  quadrant  showed 
very  little  tendency  to  regain  its  former  dimensions.  The 
high  water  mark  of  improvement  had  now  apparently 
been  reached,  for  the  observations  taken  on  January  9th, 
1895,  were  identical  with  those  of  August  16th,  1894,  except 
that  the  field  was  very  slightly  larger  (M).  The  right 
disc  was  then  noted  to  be  of  the  same  blue-grey  colour  as 
the  left,  but  the  details  of  the  lamina  cribrosa  were  not  so 
distinct  at  the  periphery  as  in  the  left.  In  both  eyes  the 
vessels  were  of  good  size.  The  condition  of  the  disc  was 
the  same  in  both  eyes,  but  it  was  the  more  advanced  in 
the  left. 

In  the  former  paper  Mr.  Priestley  Smith's  theory  of 
reflex  amblyopia  was  accepted  as  giving  an  adequate 
explanation  of  the  phenomena  observed  during  the  previous 
pregnancy.  That  theory  attributes  the  advancing  blind- 
ness to  a  constriction  of  the  intra-ocular  vessels  produced 
by  a  peripheral  reflex  stimulus  (in  this  case  pregnancy) 
acting  through  the  sympathetic  nerve. 

This  constriction  would  tell  with  special  effect  upon 
the  close  vascular  network  of  the  chorio-capillaris.  The 
restricted  supply  of  blood  to  that  structure  would  inter- 
fere with  the  nutrition  of  the  rods  and  cones,  and  so 
produce  amblyopia. 

The  concentric  contraction  of  the  visual  field,  which  is  so 
constant  a  feature  in  reflex  amblyopia,  is  to  be  explained 
by  the  anatomical  arrangement  of  this  capillary  layer,  which 
is  thickest  and  most  abundant  at  the  macula,  and  gradually 
thins  off  towards  the  periphery. 

The  result  of  the  former  pregnancy  was  to  leave  the 
patient  with  the  permanent  loss  of  the  right  inferior 
quadrant.  The  effect  of  the  last  has  been  to  abolish  the 
greater  portion  of  the  superior  quadrant  on  the  same  side, 
so  that    now  there  is  a  permanent  destruction  of  nearly 
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half  the  visual  field.  Each  loss  probably  marks  a  3tage 
in  the  production  of  optic  nerve  atrophy,  and  if  the 
explanation  suggested  is  correct,  it  is  an  atrophy  dependent 
upon  an  uitra-ocular  cause. 

The  appearance  of  the  final  chart  of  the  visual  field  is 
suggestive  of  hemianopsia,  and  as  this  term  La  applied  to 
a  condition  produced  by  a  lesion  either  in  the  chiasma, 
the  optic  tract,  or  the  hemisphere,  this  peculiarity  might 
seem  to  point  to  a  central  origin.  But  the  condition  here 
is  not  a  true  hemianopsia.  It  is  fair  to  presume  that  the 
cause  of  the  loss  of  the  left  eye  during  a  pregnancy  eight 
and  a  half  years  before,  was  identical  with  that  which  has 
since  led  to  the  mischief  in  the  right  eye.  Had  hemian- 
opsia been  then  produced  the  right  eye  would  have  shared 
in  the  loss  of  vision,  but  there  is  every  reason  to  believe 
that  the  right  eye  remained  quite  unaffected  until  the 
events  occurred  which  form  the  subject  of  this  paper. 

To  show  the  rarity  of  uniocular  hemianopsia  due  to  a 
central  cause  reference  may  be  made  to  a  statement  by 
De  Wecker  and  Landolt  that  it  has  been  observed  only 
once,  when  it  was  due  to  a  wound  of  the  occipital  lobe  during 
a  trephining,  but  some  time  later  it  resolved  itself  into  a 
case  of  homonymous  hemianopsia  by  the  affection  of  the 
other  eye  (Nieden's  case).*  The  loss,  therefore,  of  half 
the  field  does  not,  from  its  resemblance  to  hemianopsia, 
raise  any  real  objection  to  the  view  that  has  been  here 
adopted. 

Before  dismissing  the  subject  of  the  visual  field  it  is 
interesting  to  note  that  the  half  field  that  is  left,  viz. 
that  corresponding  to  the  temporal  side  of  the  retina,  has 
undergone  no  limitation  whatever. 

The  whole  history  of  this  case  points  to  the  close 
association  that  existed  between  the  failure  of  sight  and 
conditions  affecting  the  generative  organs.  When  such 
conditions  were  of  short  duration  (catamenia ;  compare 
Valude's    case    in    the  former    paper)    the  loss  of    visual 

*  De  Wecker  and  Landolt,   '  Traite  cornplet  d'Ophtaluiologie/  tome   iii, 
p.  591. 
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acuity  was  only  temporary,  and  led  to  no  material  failure  j 
but  when  continued  over  a  considerable  period  (pregnai  kvj 
the  nerve-structures  suffered  serious  and  permanent  injury, 
probably  as  a  consequence  of  continuous  impairment  of 
the  nutrition  of  the  rods  and  cones,  to  which  the  deteriora- 
tion of  the  quality  of  the  blood  natural  to  the  pregnant 
state,  was  likely  to  contribute. 

The  narration  of  the  further  progress  of  this  interesting 
case  is  a  suitable  occasion  to  again  emphasise  the  insidious 
course  of  this  serious  malady,  and  the  very  grave  prog- 
nosis as  to  sight  when  it  is  met  with  in  pregnant  women 
(compare  Valueless  case).  It  would  appear  that  the  ten- 
dency of  this  form  of  reflex  amblyopia  is  to  end  in  optic 
nerve  atrophy  if  the  pregnancy  is  permitted  to  run  its 
natural  course  ;  but  if  the  condition  is  recognised  early,  and 
the  pregnancy  be  promptly  terminated  by  artificial  means, 
cure  seems  to  be  not  only  probable  but  certain,  whilst  the 
longer  the  pregnancy  is  allowed  to  continue  the  greater 
is  the  danger  of  a  permanent  defect  of  vision. 

It  is  therefore  of  the  utmost  moment  that  in  pregnant 
women  any  increasing  failure  of  sight  should  be  very  care- 
fully investigated.  If  the  results  of  repeated  observations 
show  (1)  that  the  acuteness  of  vision  is  rapidly  diminish- 
ing ;  (2)  that  there  is  concentric  contraction  of  one  or 
both  fields,  and  that  this  contraction  is  progressive ;  (3) 
that  colour  perception  is  impaired,  and  (4)  that  there  is  no 
disease  of  the  fundus  to  be  made  out  with  the  ophthalmo- 
scope, the  prognosis  so  far  as  sight  is  concerned  is  very 
serious.  The  period  for  expectant  treatment  has  gone  by, 
and  abortion  or  premature  labour  should  be  induced  with- 
out delay.  To  wait  is  to  run  a  great  risk  of  permanent 
blindness ;  to  interfere,  if  the  amblyopia  is  not  too  far 
advanced,  is  to  ensure  recovery.        (March  12th,  1896.) 

The  President  said  the  case  was  one  of  considerable 
interest,  especially  in  respect  of  the  title  of  reflex  ambly- 
opia which  the  author  had  selected.  He  could  not  help 
thinking    that    the    lesion    was  really    one    involving  the 

vol.   xvi.  22 
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chiasma,  and  lie  surest e< I  that  it  might  be  accounted 
for  if  it  took  the  left  optic  nerve  just  where  it  Lefl  the 
chiasma,  destroying  it  altogether,  and  then  by  slow  degrees 
attacking  the  nasal  fibres  from  the  right  retina  in  the 
chiasma.  That  would  lead  to  loss  of  vision  in  the  right 
half  of  the  right  field,  which  was  substantially  what 
had  happened.  Of  course,  whatever  its  exaci  site  might 
be,  there  remained  the  remarkable  fact  of  the  numerous 
and  marked  oscillations,  and  that  portion  of  the  phenomena 
might  still  be  rightly  termed  reflex.  But  he  agreed  that 
to  apply  the  term  reflex  to  the  whole  case  without  explana- 
tion was  hardly  logical. 

Mr.  Priestley  Smith  said  that  the  case  of  his  own  to 
which  the  reader  of  the  paper  had  referred,  and  which 
was  published  in  vol.  iii  of  the  '  Ophthalmic  Beview,' 
resembled  the  present  case  in  so  far  as  the  eye  trouble 
arose  in  connection  with  disturbance  of  the  pelvic  organs. 
His  own  case  was  certainly  one  which  might  properly  be 
called  reflex  amblyopia,  because  the  loss  of  sight  was 
brought  on  time  after  time  by  the  pain  which  occurred  in 
using  a  vaginal  syringe.  On  one  occasion,  however,  one 
eye  failed  to  recover,  and  remained  permanently  blind 
with  all  the  signs  of  blocking  of  the  retinal  artery  ;  the 
other  eye  remained  threatened,  showing  a  much  contracted 
field,  and  a  flickering-  variable  vision.  Pyosalpinx  was 
diagnosed,  and  the  diseased  ovaries  and  appendages  were 
removed ;  the  threatened  eye  regained  a  normal  field  and 
good  vision,  and  still  remains  in  this  condition  more  than 
ten  years  after  the  operation.  Mr.  Knaggs'  case  was  not 
quite  similar,  he  thought.  The  visual  fields  presented  a 
shape  suggestive  of  hemiopia,  but  there  was  certainly  no 
true  hemiopia,  for  the  line  of  demarcation  was  wide  of  the 
fixation  point  ;  still  there  was  not  the  uniform  peripheral 
contraction  which  is  typical  of  reflex  amblyopia.  He 
asked  whether  the  field  contracted  during  the  examination 
of  the  eye,  or  gave  a  spiral  figure. 

Dr.  James  Taylor  agreed  that  it  was  an  interesting  and 
important  subject.      He  demurred,  however,  to  their  allow- 
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ing  the  use  of  the  term  reflex  amblyopia  to  pass  without 
comment.  It  was  no  doubt  a  very  extraordinary  case, 
complicated  as  it  was  with  blindness  of  the  left  eye  due  to 
optic  atrophy.  So  far  as  they  could  judge  of  the  right 
eye,  there  never  had  been  a  fair  field  of  vision.  He 
pointed  out  that  in  reflex  amblyopia  one  had  to  do  with 
central  contraction,  and  not  a  roughly  hemiopic  defect 
such  as  was  present  here.  With  all  deference  to  the 
author,  he  thought  it  was  perhaps  going  too  far  to  describe 
this  case  as  one  of  reflex  amblyopia  when  there  was  evidence 
of  gross  organic  changes. 

Mr.  Lawfokd  Knaggs,  in  reply,  said  that  when  choosing 
the  title  of  his  paper,  which  he  had  done  when  he  pub- 
lished the  first  portion  of  the  case,  and  with  considerable 
difficulty,  he  had  hardly  expected  that  it  would  be  exposed 
to  so  much  criticism.  It  had  been  suo-o-ested  that  the 
affection  of  one  e}*e  at  a  time  pointed  in  the  direction  of 
atrophy  rather  than  reflex  amblyopia,  but  it  was  quite 
possible  that  when  the  first  eye  was  lost  eight  and  a  half 
years  before,  the  second  might  have  been  affected  in  a 
less  degree.  This  wras  so  in  Valude's  case,  to  which  he 
had  referred  in  his  previous  paper. 

He  suggested  that  these  cases  might  account  for  some 
of  the  atrophied  optic  nerves  met  with  after  pregnancy. 
If  so  it  wras  clear  some  of  them  might  be  prevented.  The 
atrophy  was  induced  by  a  distant  condition,  and  it  was 
this  that  led  him  to  use  the  term  reflex.  The  atrophic 
appearances  were  subsequent  to  the  first  failure  of  vision 
(a  failure  that  had  gone  to  an  extreme  point),  and  even 
then  were  not  very  marked. 

Whatever  doubts  might  be  felt  as  to  the  pathological 
condition,  there  could  be  none  as  to  the  practical  import- 
ance of  such  cases.  Complete  atrophy  was  almost  certain 
to  result  if  they  were  left  to  nature  ;  but  if,  after  frequent 
observations,  the  condition  was  rightly  appreciated  and 
vigorously  dealt  with,  the  benefit  to  the  patient  could 
hardly  be  over-estimated. 
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13.  Congenital    hydrophthalmos. 

By  P.  R.  Cross. 

(Plates  XI,  XII,  and  XIII.) 

In  a  paper  read  before  this  Society  in  1891  I  en- 
deavoured to  briefly  review  the  observations  made  and  the 
opinions  held  during  the  present  half-century  on  the 
condition  of  the  eyeball  known  as  Hydrophthalmos  or 
Buphthalmos. 

The  earlier  writers  well  described  the  several  clinical 
features  of  the  disease,  and  we  find  in  their  atlases  many 
illustrations  of  it,  but  they  made  scarcely  any  differenti- 
ation among  its  varieties.  Some  of  the  cases  were  really 
congenital,  but  most  of  them  were  secondary  to  inflamma- 
tions of  the  eyeball  or  to  injuries. 

We  now  believe  that  the  enlargements  of  the  eyeball 
thus  designated  depend  on  increase  of  the  intra-ocular 
tension,  from  whatever  cause,  during  youth,  with  con- 
sequent expansion  of  the  corneo-scleral  envelope,  and  other- 
ocular  tissues  which  are  comparatively  non-resistent  in  the 
earlier  years  of  life.  In  fact,  conditions  which  in  the 
adult  constitute  glaucoma  are  followed  in  the  young  by 
hydrophthalmos  or  buphthalmos. 

Mr.  Priestley  Smith  says  "  the  term  buphthalmos  is  the 
expression  of  a  persistent  glaucoma,  usually  a  secondary 
glaucoma  in  a  young  eye  ;  "  and  such  cases  undoubtedly 
come  under  his  broad  definition  of  glaucoma — "  an  excess 
of  pressure  within  the  eye,  plus  the  causes  and  the  conse- 
quences of  that  excess." 

Mr.  Treacher  Collins  in  the  c  Catalogue  of  the  Museum 
of  the  Ophthalmic  Hospital,  Moorfields/ abandons  the  terms 
buphthalmos  and  hydrophthalmos,  and  designates  such 
cases  "  glaucoma  in  children,"  with  primary  and  secondary 
subdivisions.  This  is  a  wise  departure,  especially  from  the 
standpoint  of  pathology.  The  clinical  pictures,  however,  of 
glaucoma  as  generally  understood,  and  of  hydrophthalmos, 
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are  so  different  that  it  would  seem  advisable  to  retain 
both  terms.  A  typical  subacute  primary  glaucoma  with 
but  slight  expansion  of  the  eyeball  is  occasionally  met 
with    in    children,    while    primary    hydrophthalmos    may 

commence  in  adult  life. 

I  have  had  under  me  a  boy  Eet.  8,  with  symptoms  of  typica  I 
primary  subacute  glaucoma,  but  whose  eyeball  showed  but 
very  slight  distension  ;  and  I  read  here  *  the  case  of  a  woman 
with  very  high  myopia  which  was  uncomplicated  until 
she  was  twenty-three  years  of  age.  Then  she  found  occa- 
sional obscurations  of  vision,  with  rainbows  round  lights, 
or  temporary  slight  congestions  of  the  eye.  Both  eyeballs 
had  gradually  distended  ;  the  corneal  diameter  measured  14 
mm.  The  striking  appearance  of  the  face  with  the  fixed, 
prominent,  and  staring  eyes,  and  full  anterior  chambers, 
gave  the  suggestion  of  exophthalmic  goitre  rather  than  of 
glaucoma.  Such  cases  are,  I  think,  best  designated  by  the 
old  names,  although  a  knowledge  of  their  pathology  shows 
that  they  are  merely  varieties  of  glaucoma. 

Many  of  the  so-called  cases  of  buphthalmos  are  but  a 
further  stage  of  staphyloma  in  childhood. 

The  corneo-iritic  adhesion,  whether  the  result  of  a  pene- 
trating wound  or  ulcer,  usually  gives  rise  sooner  or  later 
to  increased  tension,  and  to  general  enlargement  of  the 
globe.  These  should  throughout  be  designated  staphy- 
loma; at  a  late  stage  the  iris  is  only  represented  by  its 
pigment  layer  closely  moulded  against  Descemet's  mem- 
brane. 

A  true  form  of  secondary  glaucoma  (or  hydrophthalmos) 
in  children  results  from  complete  exclusion  of  the  pupil 
with  iris  homlee,  causing  a  block  of  the  filtration  angle. 
In  a  case  I  published  t  the  primary  synechias  may  have 
been  congenital ;  symptoms  commenced  when  the  child  was 
a  month  old. 

Injury  to  the  lens  or  its  dislocation  acts  peculiarly  in  the 
child.      Dislocation  of  the  lens  into  the  pupil,  with  a  part  of 
*  '  Ophth.  Soc.  Trans.,'  vol.  xi,  p.  231. 
t  Ibid.,  p.  234. 
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it  jamming  the  filtration  angle,  'jives  nil  the  symptoms  of 
ordinary  acute  glaucoma  in  ;in  eye  however  young,  and  is 
almost  the  only  cause  of  such  an  acute  condition  in  the 
child.  Severe  tearing  of  the  lens  is  usually  well  borne  by 
the  elasticity  of  the  eyeball  under  eighteen  or  twenty 
years,  but  often  causes  acute  glaucoma  after  that  age. 

The  analogy  between  the  secondary  glaucoma  of  the 
adult  and  of  the  child  (hydrophthalmos)  is  obviously  very 
close,  but  in  the  case  of  primary  glaucoma  it  is  not  so 
obvious  during  the  two  periods  of  life. 

The  closure   or    compression  of  the  corneo-iritic  angle, 
and    obstructed     excretion    from     the     aqueous    chamber, 
appear  to  be  the  important  element  in  nearly  all  the  cases 
of   glaucoma  that  have  been  carefully  examined.      One  of 
the  points  urged   against  the  theory,  that  obstruction   at 
the  filtration  angle  is  essential,  is  the  presence  of  a  very 
deep    anterior    chamber   in  hydrophthalmos,    and  the    ap- 
parently wide  separation  of  the  iris  base  from  the  cornea. 
The    sections  of  these  distended  eyes  after  their  enuclea- 
tion apparently  exhibit  a  wide  filtration  angle,  and  even 
microscopic    examination  may    fail    to    show   any    definite 
closure  of   the  angle.      A  more  careful  examination,  how- 
ever,   might  usually  show   an  absence  of  the  full  rounded 
hollow  which  should  exist  at  the  ligamentum  pectinatum 
between  the  cornea  and  iris  (at  a  level  with  the  perilen- 
ticular   margin    of    the   ciliary   body).      In    the    supposed 
absence   of   satisfactory   evidence   that  obstruction    at    the 
filtration  angle  exists,  other  theories  have  been  propounded 
to    account  for  hydrophthalmos.       Thus    Dufour   suggests 
that  a  weakness  of   the  zonule  of  Zinn,  and  of  the  corneo- 
scleral ring,   might  allow    of    over-distension    of  the   eye- 
ball  without   any  appreciable    raising   of  the   intra-ocular 
tension.       It   seems    to    me  possible  that  a  circumcorneal 
inflammation    (e.  g.    interstitial   keratitis)    might    seal   the 
corneo-scleral  junction  with  Schlemm's  canal  and  Fontana's 
spaces,  and  prevent  exudation  from  the  anterior  chamber. 
If  such  be  possible  the  filtration  angle    should    be    really 
over-distended  unless   the   iris  base   be   involved    in    the 
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blocked  portion.  Diirr  and  Schlegtendal,*  in  a  Lengthy 
paper,  with  descriptions  of  the  microscopic  appearand 
five  cases  of  congenital  hydrophthalmos,  draw  special  atten- 
tion by  means  of  plates  to  the  distended  condition  of  the 
vortex  veins,  and  of  their  tributaries  in  the  choroid,  which 
they  attribute  to  pressure  of  the  oblique  muscles  on  the 
course  of  the  veins  through  the  sclera.  From  this  a  con- 
gestion of  the  uveal  tract  as  a  cause  of  glaucoma  is  estab- 
lished— a  view  earlier  held  by  Czermak  and  Birnbacher.t 

The  examination  of  my  specimens,  on  the  other  hand, 
shows  a  tendency  to  atrophy  of  the  choroid,  but  nol  to  its 
cystic  degeneration  nor  to  varicosity  of  its  veins  ;  one 
choroid  showed  plenty  of  health}-  blood-vessels.  The 
corneo-scleral  junction  and  anterior  ciliary  vessels  appear 
normal ;  Schlemm's  canal  was  never  definitely  seen,  it  may 
be  absent  or  merely  constricted  and  invisible. 

The  filtration  angle  was  defective  in  all  the  specimens  : 
No.  1,  a  definite  adhesion  of  the  root  of  the  iris  to  the 
ligamentum  pectinatum ;  No.  2,  no  definite  adhesion,  but 
strands  of  tissue  suggestive  of  a  former  contact  of  iris  and 
cornea  which  has  given  way ;  No.  3,  distinct  block  of  con- 
siderable width  occluding  the  angle. 

Mr.  Treacher  Collins  says  he,  too,  frequently  found  the 
angle  closed  in  eyes  removed  for  congenital  glaucoma  or 
bnphthalmcs.J  He  attributes  this  condition  to  imperfect 
development  of  the  iris,  which  growing  forward  out  of  the 
ciliary  body  beneath  the  fibro- vascular  sheath,  just  between 
the  posterior  surface  of  the  cornea  and  the  anterior  capsule 
of  the  lens,  may  fail  to  become  perfectly  separated  from 
the  cornea  at  its  periphery. 

My  specimens  are  in  strong  support  of  the  view  that  the 
essential  cause  of  congenital  hydrophthalmos  lies  in  the 
imperfect  condition  of  the  filtration  angle. 

Case  1. — Elsie  C — ,  set.  4,  admitted  into  Bristol  Royal 

*  '  Graefe's  Arcliiv,'  xxxv,  2,  p.  88. 

t  Priestley  Smith,  '  Glaucoma,'  p.  129. 

X  '  Researches  on  Anatomy  and  Pathology,'  p.  104. 
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Infirmary  on  August  31st,  1891,  complaining  of  the  left 
eye,  which  had  been  more  or  less  affected  since  an 
attack  of  whooping-cough  at  four  months  old,  and  possibly 
from  birth.  The  right  eye  was  normal.  The  left  was 
somewhat  enlarged,  but  moved  freely.  The  child  was 
shortly  after  discharged  on  account  of  scarlet  fever. 

On  March  18th,  1892,  she  was  again  admitted.  The 
eyeball  had  much  increased  in  size,  and  presented  all  the 
appearances  of  typical  hydrophthalmos.  Tension  +  2  ; 
the  child  constantly  crying  from  severe  pain.  On 
April  4th  a  good  sclerotomy  was  performed,  but  it  was 
difficult  to  manipulate  the  fixed  and  enlarged  eyeball  for 
proper  access  of  the  knife.  On  the  30th,  under  chloro- 
form, the  corneal  diameter  was  found  to  be  19  mm.,  and 
the  anterior  chamber  much  as  before  the  operation  ;  but 
the  globe  was  smaller,  as  it  could  be  readily  rolled  down- 
wards. There  had  been  no  pain  since  the  operation. 
On  May  1st  patient  was  discharged. 

July  11th,  she  returned  with  pain.  There  was  no 
definite  further  shrinking  of  the  eyeball,  but  tension  was 
distinctly  subnormal. 

13th. — Eyeball  excised,  globular  in  shape.  Corneal 
diameter  19  mm. 

Globe. — Antero-posterior,  30  mm. ;  transverse,  25  mm. 

Macroscopic  examination. — After  section,  lens  much 
diminished  in  size  ;  diameter  6  mm. ;  axis  of  lens  2*5  mm. 
The  external  envelope  of  the  eyeball  very  much  thinned 
(to  £  mm.  in  parts),  excepting  posteriorly  towards  the 
nerve.  The  disc  is  much  cupped,  nearly  2  mm.  The 
anterior  chamber  is  very  large,  7  mm.  in  depth  at  its 
central  part.  The  angle  on  one  side  appears  quite  open, 
on  the  other  is  less  definitely  so. 

Microscopic  examination  (of  a  large  number  of  sections)  : 

Cornea  apparently  normal,  no  sign  of  vascularity. 

Descemet's  membrane  on  one  side  intact  up  to  ligamentum 
pectinatum,  on  other  side  wanting  (?  in  preparation). 

Corneoscleral  junction  vascular. 

Anterior  ciliary  vessels  good. 
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Schlemm's  canal  absent  on  one  side,  opposite  side 
doubtful. 

Fontana's  spaces  seem  scarcely  open — slight  cell  infil- 
tration ;   no  ciliary  portion  to  anterior  chamber. 

Angle  of  anterior  chamber  contains  fine  trabeculae  with 
pigment  cells.  The  root  of  the  iris  is  adherent  to  the  liga- 
mentum  pectinatum,  most  definitely  on  one  side,  where  the 
iris  skirts  the  cornea  before  turning  inwards  to  the  pupil 
(Plate  XI). 

Iris  somewhat  atrophied  towards  periphery  on  one 
side;  good  in  centre;  muscle  tissue  well  marked;  pig- 
ment plentiful. 

Ciliary  muscle  good,  circular  and  longitudinal  fibres ; 
processes  good,  but  thinned  and  dragged  out  towards 
lens.      Zonule  much  stretched  out. 

Lens  good,  but  much  thickening  of  epithelium  of  ante- 
rior capsule,  which  is  corrugated. 

Choroid  good,  not  atrophied  ;  plenty  of  vessels,  but  no 
evidence  of  venous  engorgement  or  varicosity. 

Retina  detached  except  at  opticus  (?  result  of  sclero- 
tomy, or  in  preparing  specimen),  in  parts  good  ;  not  many 
rods  and  cones,  but  seen  here  and  there. 

Opticus  large  cup,  very  vascular  ;  much  cell  infiltration  ; 
nerve-fibres  fairly  good. 

Case  2. — Frank  H — ,  ast.  7,  admitted  to  Bristol  Eye 
Hospital,  October  2nd,  1894,  with  intense  pain  in  both 
eyes  and  headache  of  five  or  sis:  months'  standing,  so 
that  he  could  hardly  lift  his  head  from  the  pillow, 
declined  food,  and  could  get  no  ease. 

His  father  and  the  nurse  had  noticed  that  his  eyes 
were  peculiar  at  birth.  When  he  was  five  weeks  old  I 
found  that  he  was  practically  blind  (?  p.  1.)  ;  his  eyes 
were  enlarged,  with  slow  rotatory  movements  ;  the  cornese 
hazy  in  the  centre,  and  the  pupils  dilated. 

The  eyes  had  gradually  become  larger  and  painful 
since  then.  In  June,  1894,  the  left  eye  had  been  damaged, 
and  had  changed  a  little  in  colour. 
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On  October  3rd  both  eyeballs  were  enucleated  as 
rapidly  as  could  be  managed  (the  whole  occupying 
less  than  five  minutes)  ;  pulse  (80)  and  respiration  were 
unaffected  during  the  operation,  but  shortly  after  the 
patient  became  very  pale  and  collapsed,  the  pulse  became 
weak  and  slower  (70),  and  intermittent  at  the  wrist  ; 
but  the  carotid  and  heart-beat  seemed  regular.  After 
vomiting  he  soon  recovered.  He  was  discharged  on 
October  8th,  and  on  October  23rd  was  much  better,  with 
no  pain,  eating  well,  and  gaining  in  weight  and  appearance. 

Eight  eye,  macroscopic  examination. — Diameters:  antero- 
posterior, 40  mm. ;  transverse,  vertical,  and  horizontal, 
27  mm. 

Distance  of  insertion  of  recti  from  corneo-scleral 
margin  :  internal,  9  mm. ;  external,  14  mm.  ;  superior, 
10  mm.  ;  inferior,  10  mm.  External  rectus  and  inferior 
oblique  strongly  developed. 

Lens,  7  mm.  by  4  mm. 

The  external  envelope  very  much  attenuated  through- 
out. 

The  anterior  chamber  14  mm.  wide  and  4  mm.  in  depth 
at  its  central  part.      Both  angles  appear  definitely  open. 

Microscopic  examination  of  many  sections  : 

Cornea  very  thick,  fibrous-looking,  and  vascular.  An- 
terior and  posterior  epithelium  thickened.  Descemet's 
and  Bowman's  membranes  not  distinguishable. 

Corneo-scleral  margin  moderately  vascular. 

Anterior  ciliary  vessels  good. 

Schlemm's  canal  often  wanting;  never  definitely  present. 

Fontana's  spaces  and  ligamentum  pectinatum  ill-defined, 
mixed  up,  and  torn  (Plate  XII). 

Filtration  angle  appears  open,  but  contains  pigmented 
connective  tissue,,  the  direction  of  whose  fibres  suggests 
that  at  an  earlier  stage  there  was  a  distinct  adhesion 
between  the  iris  bnse  and  the  cornea,  and  that  with 
distension  of  the  eyeball  the  tissues  have  been  torn  apart. 

Iris  atrophied  j  muscular  layer  absent  in  parts ;  pig- 
ment layer  thick. 
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Ciliary  muscle  good,  with  circular  fibres. 

Zonule  much  stretched,  merely  traces  remain. 

Choroid  atrophied,  almost  to  a  line  of  pigment  ;  no 
evidence  of  venous  dilatation. 

Retina  fairly  good;  rods  and  cones  well  seen. 

Opticus  cupped,  nerve-fibres  fairly  plentiful. 

Left  eye,  macroscopic  examination. — Diameters  :  antero- 
posterior, 35  mm.  ;  transverse  horizontal,  28  mm.  ;  trans- 
verse vertical,  27  mm.  Insertions  of  recti  from  corneo- 
scleral margin  :  internal  9  mm.,  external  14  mm.  ;  superior 
10  mm.,  inferior  10  mm.  External  rectus  and  both 
obliques  very  strongly  developed,  particularly  the  superior 
oblique. 

On  section  there  was  a  large  hemorrhagic  mass  in 
the  anterior  chamber,  in  the  region  of  the  zonule  and  the 
vitreous.  The  general  outline  of  the  eyeball  is  egg- 
shaped  ;  no  notching  at  the  corneo-scleral  junction.  The 
anterior  chamber  15  mm.  wide  ;   5  mm.  deep  in  the  centre. 

The  lens  (equatorial  diameter  8  mm.,  axis  5  mm.)  prac- 
tically of  normal  size,  is  attached  along  the  line  of  the 
suspensory  ligament  by  inflammatory  tissue,  more  or  less 
involving  the  iris  on  one  side,  but  apparently  distinct  from 
and  behind  it  on  the  other. 

Microscopic  examination. — Cornea  fairly  normal,  but 
vascular,  particularly  at  and  near  periphery  ;  external 
epithelium  thickened.  Bowman's  membrane  apparently 
lost.  Descemet's  present  only  in  some  sections.  Xo 
definite  cell  infiltration  at  corneo-scleral  margin. 

Anterior  ciliary  vessels  good. 

Lens  greatly  broken  up,  surrounded  by  inflammatory 
tissue. 

Zonule  fairly  well  seen,  moderately  stretched  from 
ciliary  processes. 

Choroid  much  atrophied  ;  no  evidence  of  cystic  forma- 
tion or  varicosity  of  vessels ;  practically  only  a  pigment 
line. 

Retina  detached  and  swollen,  almost  out  of  recognition. 
Schlemm's  canal  apparently  absent. 


:M.S  MISCELLANEOUS. 

Angle  of  anterior  chamber  on  both  sides  distinctly 
blocked  by  an  undoubted  adhesion,  of  considerable  width, 
of  the  root  of  the  iris  to  the  periphery  of  the  cornea.  On 
one  side  there  is  also  an  accumulation  of  organised  in- 
flammatory products.  On  the  other  side  there  is  present 
trabecular  tissue  and  pigment-cells  similar  in  character  to 
that  which  occupies  to  a  less  extent  the  angles  of  the  two 
other  eyes  already  described.  This  suggests  the  appear- 
ance of  part  of  the  congenital  adhesion,  which  has  become 
stretched  by  enlargement  of:  the  globe  and  distension  at 
the  angle  (Plate  XIII). 

Iris  atrophied  but  infiltrated,  and  on  one  side  sur- 
rounded by  inflammatory  tissue. 

Ciliary  muscle  good,  both  circular  and  longitudinal 
fibres  (Plate  XIII). 

[July  3rd,  1896.) 

Mr.  Treacher  Collins  pointed  out  that  in  the  cases  of 
buphthalmos  which  did  not  follow^  on  any  known  antece- 
dent disease  the  symptoms  always  date  from  birth,  and 
that  therefore  they  must  look  for  some  congenital  mal- 
formation as  the  original  cause  of  the  changes  which 
ensued.  He  showed  that  in  some  cases  the  iris  failed  to 
become  completely  separated  from  the  posterior  surface  of 
the  cornea,  and  that  a  congenital  anterior  synechia  resulted. 
If  such  an  adhesion  existed  at  the  periphery  of  the  anterior 
chamber  it  would  tend  to  obstruct  the  exit  of  fluids 
through  the  filtration  area.  In  several  specimens  of 
buphthalmic  eyes  he  had  examined  he  had  found  an  ad- 
hesion of  the  root  of  the  iris  to  the  cornea.  In  some  cases 
of  buphthalmos  the  tension  became  normal,  and  the  pro- 
gress of  the  disease  was  arrested ;  he  suggested  that  in 
them  the  enlargement  of  the  globe  and  the  dilatation  of 
the  anterior  chamber  caused  the  adhesion  of  the  iris  to 
become  stretched,  and  sometimes  to  give  way. 

Mr.  Priestley  Smith  said  that  the  Society  was  much 
indebted  to  Mr.  Cross  for  his  admirable  demonstration  of 
the  changes   occurring-  at  the  filtration  ang-le  in  a  class  of 
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cases  in  which  such  changes  were  less  evident  than  in  the 
commoner  forms  of  glaucoma.  Even  Blighter  changes 
than  these,  e.  g.  a  slight  compression  without  adhesion  or 
complete  closure,  was  sufficient  to  retard  the  filtration 
process  and  raise  the  tension  of  the  eye.  The  credit  of 
having  determined  the  nature  of  the  obstruction  in  con- 
genital glaucoma  belonged  pre-eminently  to  Treacher 
Collins.  The  term  hydrophthalmos  should  be  used  nor  in 
contradistinction  to  glaucoma,  but  to  distinguish  those 
cases  of  glaucoma  in  which,  by  reason  of  the  youth  of  the 
patient,  the  pressure  leads  to  enlargement  of  the  globe. 
It  was  sometimes  truly  congenital,  being  due  to  mal-deve- 
lopment  of  the  filtration  angle  ;  sometimes  secondary  to 
inflammatory  disease  in  early  infancy.  Among  the  125 
inmates  of  a  blind  school  he  had  lately  found  six  children 
in  whom  there  appeared  to  have  been  true  congenital 
glaucoma,  i.  e.  5  per  cent,  of  the  inmates. 

Mr.  Devereux  Marshall  showed  a  specimen  of  a  buph- 
thalmic  eye  from  a  boy  aged  five  years,  which  he  had  re- 
cently examined.  A  photograph  of  the  anterior  chamber 
and  the  surrounding  parts  was  projected  on  the  screen. 
This  plainly  showed  that  the  angle  of  the  anterior 
chamber  was  closed,  in  spite  of  the  fact  that  the  anterior 
chamber  itself  was  very  deep.  The  cornea  measured 
15*5  mm.  x  14*5  mm.  The  other  eye  of  the  patient  was 
quite  normal,  and  this  one  was  removed  on  account  of 
pain. 

Mr.  Cross,  in  repty,  said  he  was  glad  to  find  that  the 
opinion  of  the  meeting  was  in  favour  of  the  view  which  he 
had  advanced,  viz.  that  there  was  blockage  of  the  filtra- 
tion angle  in  all  these  cases.  He  thought  the  term 
hydrophthalmos  should  be  retained  to  designate  these 
enlarged  eyeballs.  The  word  glaucoma  seemed  to  be 
becoming  a  generic  term,  including  all  conditions  of  eye- 
ball tension,  for  which  purpose  the  derivation  of  the  word 
is  ill  adapted.  Should  it  not  be  retained  for  the  clinical 
group  to  which  it  has  been  usually  applied?  Glaucoma, 
staphyloma,    hydrophthalmos,   express  separate  conditions 
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of    the   eye,   of   which    increased    eyeball    tension    i-   fche 
essential  pathological  Factor. 


14.   Slight  huphthalmos  of  one  eye  ivith  deep  excavation  of 

optic  disc. 

By  Gustavus  Hartridge. 

Ethel  C — ,  set.  5£,  was  brought  to  the  Royal  West- 
minster Ophthalmic  Hospital  in  May  last  by  her  mother, 
who  gave  the  following  history  : — About  nine  months  ago 
it  was  noticed  that  the  pupil  of  the  right  eye  was  larger 
than  the  left,  and  on  more  carefully  looking  the  mother 
thought  the  whole  eye  was  larger.  Soon  after  this  the 
child  had  measles,  and  during  her  recovery  it  was  ob- 
served that  the  child  squinted,  the  right  eye  turning  in ; 
the  squint  seemed  to  be  permanent  for  about  three  weeks, 
when  it  gradually  disappeared,  and  now  occurs  occasion- 
ally if  the  child  is  tired  or  excited.  There  has  never 
been  any  pain  or  redness  in  the  eye. 

Present  condition. — The  right  eye  is  distinctly  larger 
than  the  left  ;  the  horizontal  diameter  of  the  right  cornea 
is  12*5  mm.,  that  of  the  left  10'5  ram. 

R.  pupil  5*5  mm.      L.  pupil  3  mm. 

R.  V.  no  p.  1.,  T.  +  1.      L.  V.  f ,  no  Hm.,  T.  n. 

Ophthalmoscopic  examination. — R. fundus:  media  clear  ; 
deep  glaucoma  cup  with  a  large  number  of  very  tortuous 
veins  cui'ling  over  the  nasal  edge  of  the  disc.    My.  —  7  D. 

L.  fundus  normal  :  refraction  with  direct  ophthalmo- 
scopic method  +  1  D. 

Card  specimen.      {July  2>rd,  1896.) 
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15.  Stationary  buphthalmos  ;  cataract;  extraction;  result. 
By  E.  C.  Fischbb. 

J.  S — ,  set.  52,  first  came  under  observation  at  the 
Royal  London  Ophthalmic  Hospital,  Moorfields,  as  an  out- 
patient of  Mr.  Nettlesliip's  in  May,  1894.  The  patient's 
sight  had  always  been  "  weak,"  and  the  left  eye  nearly 
blind  for  three  years  ;  his  present  complaint  was  failure 
in  the  right  eye  of  a  month's  duration. 

Condition  on  admission. — Both  corneas  are  large,  mea- 
suring 15  millimetres  in  diameter.  Anterior  chambers 
very  deep.  Irides  tremulous.  Pupils  equal  (4  to  5  mm.), 
active,  and  slightly  eccentric  upwards  and  inwards.  In 
right  lens  there  was  haze  at  anterior  and  posterior  part 
of  cortex,  and  groups  of  yellow  dots  in  the  anterior  lens 
capsule.  In  left  eye  the  cataract  was  nearly  complete. 
The  right  fundus  could  be  fairly  well  seen  with  the  oph- 
thalmoscope, and  appeared  normal. 

'  (L.  =  hand  movement.      T.  n.  in  both. 

On  April  6th,  1895,  the  sight  of  the  right  eye  having 
become  very  bad  (=  fingers  at  4  feet),  and  there  being  no 
alternative,  Mr.  Nettleship  extracted  the  left  cataract. 

Operation. — An  incision  was  made  with  a  Beer's  knife 
at  the  corneo-scleral  margin  above,  and  was  subsequently 
enlarged  with  a  secondary  knife.  Xo  iridectomy  was 
done.  A  sharp  hook  was  then  introduced  and  nucleus  of 
lens  was  removed,  much  soft  milky  cortex  having  escaped 
on  laceration  of  the  lens  capsule.  There  was  very  slight 
loss  of  vitreous  at  this  stage.  The  iris  showed  no  ten- 
dency to  prolapse,  and  the  anterior  chamber  at  once 
re-formed  by  vitreous  coming  forward.  A  fortnight  after 
the  operation  L.  V.  c  correction  =  -^  and  J.  12. 

On  October  30th,  1895,  Mr.  Nettleship  performed  a 
similar  operation  on  the   right   eye,  with  this   difference, 
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that  the  lens  was  more  granular  and  sticky  throughout, 
and  was  removed  by  introducing  a  curette  into  the  anterior 
chamber,  a  portion  of  the  lens  being  left  behind.  There 
was  no  loss  of  vitreous.  Fourteen  days  after  the  operation 
R.  V.  c  correction  =  -£$,  and  J.  12. 

Present  condition. — The  pupils  are  nearly  central, 
active,  and  irides  very  tremulous.  In  the  left  eye  there  is 
some  fine  transparent  capsule  present.  There  are  vitreous 
opacities  in  both  eyes.  Optic  discs  appear  healthy ;  there 
is  no  cupping.  The  field  of  vision  in  each  eye  is  some- 
what contracted. 

E.  V.  c"  sph.  +  8-0  cyl.  +  1*0  A.  x  80  D.  \  =  f-  partly  ; 
c  +  4-0  added  J.  1  slowly. 

L.  V.  c  sph.  +  6-0  cyl.  +  2*0  A.  x  65  D.  /  =  f  readily  ; 
c  +  4'0  added  =  J.  1  readily. 

(Card  specimen.      January  30th,  1896.) 


16.   Cataract  extraction  and  gout. 
By  W.  C.  Eocklifpe,  M.D.  (Hull). 

In  perusing  the  last  issued  '  Royal  London  Ophthalmic 
Hospital  Reports/  more  especially  that  portion  by  Mr. 
Devereux  Marshall  "  On  the  Immediate  and  Remote  Results 
of  Cataract  Extraction,"  I  noticed  in  1519  cases,  from  which 
he  has  drawn  his  most  exhaustive  and  interesting  statistics, 
that  there  was  only  one  in  which  the  complication  of  an 
attack  of  gout  during  convalescence  is  recorded. 

I  have  thought,  therefore,  it  might  not  be  without 
interest  to  place  on  record  with  this  Society  notes  of  such 
an  attack.  For,  judging  from  my  own  experience,  I  know 
of  nothing  more  calculated  to  cause  alarm  and  anxiety, 
especially  if,  as  in  my  case,  the  patient  happens  to  be  of 
considerable  local  notoriety  and  position. 

F.  W — ,  a  county  squire,  aet.  62,  came  to  me  in  February, 
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1892,  with  incipient  nuclear  cataract;  he  was  under  obser- 
vation until  March,  1893,  during  which  time  he  showed  no 

symptoms  of  gout,  although  I  afterwards  learnt  he  had 
been  subject  to  such  attacks  at  intervals  prior  to  consult- 
ing me.      His  urine  was  normal. 

On  March  23rd,  1893  (2  p.m.),  I  extracted  his  right 
lens;  the  capsule  was  tough,  but  the  operation  uncom- 
plicated. 

At  9  p.m.  I  was  hastily  summoned,  and  found  him  belch- 
ing (rather  than  retching)  up  a  dark  brown  gummous- 
looking  fluid;  he  brought  up  about  a  quart  for  this,  the 
third  time  during  the  hour.  His  extremities  were  cold. 
Right  wrist  pulse  almost  imperceptible.  Left  pulse  very 
weak  and  small  ;  forehead  cold  and  bathed  in  perspiration, 
and  he  lay  in  a  most  exhausted  and  semi-comatose  condi- 
tion ;  temp.  96°.  I  ordered  him  brandy  and  ice,  and  applied 
heat  to  his  extremities. 

In  about  twenty  minutes  he  had  another  attack,  bring- 
ing up  about  a  similar  quantity,  and  I  called  in  a  colleague, 
who  did  not  altogether  agree  with  my  diagnosis  of  hasina- 
temesis,  but  considered  it  rather  due  to  a  single  glass  of 
claret  my  patient  had  taken  some  time  previous  to  the  ope- 
ration. At  11.45  p.m.  his  pulse  was  normal,  and  although 
somewhat  prostrate  he  appeared  to  be  otherwise  comfortable. 

March  24th. — Had  no  further  sickness. 

25th. — Acute  attack  of  gout  in  hands  and  feet ;  ordered 
Pot.  Iod.  and  Vin.  Colchici.  The  treatment  of  the  eye  con- 
sisted of  atropine  once  a  day  and  dry  pads. 

27th  (fourth  day). — According  to  my  usual  custom  I 
examined  the  eye  and  tested  his  vision,  when  he  readily 
told  the  time  by  my  watch,  but  I  noted  "  conjunctiva  dis- 
coloured, wound  healed,  no  iritis,  lacrymation  or  photo- 
phobia," and  continued  the  treatment.  I  was  somewhat 
puzzled  at  the  discoloration  of  the  conjunctiva,  and  doubted 
between  ecchymosis  and  bile  staining. 

29th  (sixth  day). — He  complained  of  irritation  of  his 
operated  eye,  and  on  removing  the  bandage  I  found  con- 
siderable oedema  of  both  lids,  with  immense  chemosis  pro- 

vol.  xvi.  23 
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jecting  outside  the  palpebral  fissure  as  thick  as  a  little 
finger,  and  on  examination  some  decided  chemosis  of  the 
non-operated  eye.  Nevertheless,  although  the  chem< 
conjunctiva  overhung  the  cornea,  the  small  central  visible 
portion  of  the  operated  cornea  (about  3  mm.  or  less)  was 
bright  and  clear,  and  vision  good.  There  was  no  pain  or 
photophobia,  although  some  lacrymation.  I  put  in  atro- 
pine, dressed  with  dry  pad,  and  ordered  2  gr.  of  calomel. 

30th. — Bowels  well  open  ;  ordered  Mag.  Sulph.  and  Lot. 
Ac.  Borici.  After  this  date  the  chemosis  gradually  disap- 
peared, and  he  made  a  good  recovery,  having  no  further 
attacks  of  gout. 

April  5th.  Note  (thirteenth  day) . — V.  ^,  reads  1 .  Thin 
capsular  remains,  some  slight  chemosis  in  each  lower  cul- 
de-sac. 

May  15th  (two  months  since  operation). — Bead  the 
lessons  in  church  last  Sunday.  V.  |-  partly,  reads  1  J. 
easily  ;  very  thin  capsular  remains  ;  declines  discission. 

The  patient  died  from  apoplexy  eighteen  months  later. 

{June  11th,  1896.) 


17.   Syphilitic  thrombosis  of  pontine  vessels,  enophthalmos 
and  analgesia  of  the  right  fifth  cranial  nerve. 

By  F.   W.  Mott,  M.D.,  and  E.  Treacher  Collins. 

G.  H — ,  set.  31,  labourer,  was  sent  to  Charing  Cross 
Hospital  for  pain  in  the  head,  and  numbness  in  the  hands 
and  feet.  Four  years  ago  he  had  a  chancre  followed  by 
well-marked  secondary  symptoms.  About  a  year  ago  he 
had  a  "  stroke  "  in  the  night.  His  right  eye  was  turned 
inwards,  and  the  right  side  of  the  mouth  drawn  down- 
wards and  to  that  side,  and  he  had  great  difficulty  in 
swallowing.  He  got  better  of  this,  and  the  present  illness 
commenced   on  January  12th.      While  at  work  he  had  a 
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sudden  feeling  of  numbness  in  the  right  hand,  lasting  for 
a  quarter  of  an  hour,  and  it  then  went  fo  the  other  hand, 
and  eventually  the  feet  were  affected.  Present  condition 
shows  weakness  of  right  hand  and  foot,  with  some  numl. 
in  fingers.  Analgesia  and  some  loss  of  power  in  distin- 
guishing between  heat  and  cold  over  distribution  of  right 
fifth  cranial  nerve ;  no  weakness  of  muscles  supplied  by- 
fifth.  Taste  on  the  right  side  of  tongue  not  so  keen  as 
on  left.  There  is  a  tendency  to  fall  to  the  left  side,  but 
this  has  in  great  measure  passed  off.  The  soft  palate  is 
paralysed  on  the  right  side. 

His  right  ej'eball  is  less  prominent  than  his  left,  and 
appears  smaller.  The  horizontal  measurement  of  the  pal- 
pebral aperture  on  the  two  sides,  however,  is  equal,  and 
the  corneas  of  the  two  sides  are  of  equal  size.  There  is 
slight  drooping  of  the  upper  lid,  which  was  more  marked 
than  at  present  when  he  first  came  under  observation. 
The  movements  of  the  eyes  in  all  directions  are  normal. 

On  pressure  of  the  eyeballs  back  into  the  orbits  it  is 
noticed  that  there  is  less  resistance  offered  by  the  right 
than  the  left.  There  is  slight  spasmodic  rotatory  nystag- 
mus of  both  eyes,  most  marked  in  the  right. 

The  pupils  of  both  eyes  act  well  to  light  and  accommoda- 
tion, and  are  equal  in  size.  The  right  pupil  reacts  to 
cocaine  as  well  as  does  the  left. 


.  „.  =  J  Hm.  1-5  £  J.  1. 
*  Hm.  1-5  f  J.  1. 


No  abnormal  changes  are  seen  ophthalmoscopically  in 
either  fundus. 

Addendum. — When  admitted  into  Charing  Cross  Hos- 
pital the  patient  was  suffering  with  very  severe  conjuncti- 
vitis, and  suppuration  was  feared.  It  entirely  disappeared 
under  treatment  with  boracic  acid  lotion. 

(Card  specimen.      October  \lth,  1895.) 
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18.  A  case  of  small  fields  of  vision,  possibly  congenital. 
By  H.  Woek  Dodd. 

A.    B — ,  a  man  aged  39   years,  a  worker   in   artificial 
manure,  came  to  the  Royal  Westminster  Ophthalmic  Hos- 
pital, suffering  from  defective  vision,  on  October  15th,  18'J4. 
(  R.  -6%  Hm.  4  D.  =  3%  -  J.  16  at  30  cm. 
/  (  L.  ^  Hm.  4  D.  =  g%  -  J.   16  at  30  cm. 

After  the  use  of  Gutt.  Atrop.  Sulph.  (grs.  iv  ad  3J) 
for  four  days,  retinoscopy  showed  the  same  result  in  both 
eyes,  viz.  in  the  vertical  meridians  +  6  D.,  and  in  the 
horizontal  +  6-50  D.  After  the  effect  of  the  atropine  had 
passed  away  he  could  read,  with  +  5*50  D.  spheres,  ^  full, 
and  J.  1  at  30  cm.  xit  the  present  time  his  vision  re- 
mains the  same. 

His  fields  of  vision  were  taken,  and  came  out  as  shown 
in  the  accompanying  charts.  Since  his  first  visit  these 
have  been  repeatedly  examined,  and  have  always  been 
found  to  be  about  the  same  in  size. 

His  eyes  have  shown  no  other  defects.  The  fundi  have 
never  exhibited  any  departure  from  the  normal.  The 
colour  vision  is  good,  and  he  has  binocular  vision.  There 
is  no  night-blindness  nor  difficulty  in  getting  about.  His 
family  history  does  not  appear  to  bear  on  the  case  in  any 
way. 

The  patient  is  a  small,  nervous,  dark-complexioned  man, 
with  a  nasal,  stammering  speech  (this  has  been  so  since 
early  childhood).  His  uvula  is  grooved.  His  general 
health  is  fairly  good,  but  he  says  that  he  has  had  "  rheu- 
matic fever "  six  times,  and  that  now  he  frequently  has 
rheumatic  pains.  He  complains  at  times  of  headache, 
generally  starting  from  the  occipital  region,  and  then  be- 
coming universal  •  but  this  does  not  seem  to  be  of  import- 
ance, and  may  possibly  be  due  to  his  high  error  of 
refraction,  and  to  his  filthy  and  repulsive  occupation.  His 
temperature    and    urine    have   always  been   found   to   be 
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Small  fields  of  vision,  possibly  congenital,  October  loth,  1^94-. 
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normal.      There  is  no  history  of  syphilis.      He  lias  been  a 
total  abstainer  for  twenty  years,  and  is  a  non-smoker. 

The  vision  has  always  been  defective,  and  when  al 
school  he  could  not  read  small  print.  At  the  age  of 
twenty-five  he  first  wore  spectacles,  but  subsequently  dis- 
continued them  until  recently.  He  has  never  noticed 
anything  which  might  point  to  an  alteration  of  his  fields. 

His  wife  says  that  she  has  not  seen  any  change  in  him 
during  years  of  marriage,  and  that  he  has  always  been  a 
nervous  man, — "  a  poor  ha'p'orth  of  soap." 

Dr.  W.  Wall  is  Ord,  my  colleague  at  the  West  End 
Hospital  for  Nervous  Diseases,  at  my  request,  has  carefully 
gone  into  his  case  on  two  occasions — November,  1894,  and 
October,  1895, — and  has  not  been  able  to  find  anything 
pointing  to  the  presence  of  a  nervous  disorder.  There  is 
no  reason  to  suspect  hysteria.  The  small  fields  appear  to 
exist  independently  of  other  symptoms.  There  is  no  de- 
preciation of  central  vision,  no  fundus  change  visible  in  the 
way  of  optic  atrophy  or  retinitis  pigmentosa,  no  colour 
scotomata,  no  evidence  of  any  past  trouble  which  might 
have  produced  the  condition,  and  his  present  state  is  that 
of  health  as  far  as  can  be  ascertained.  He  has  a  con- 
genital defect  of  the  eye  in  that  he  has  high  hypermetropia 
with  slight  astigmatism ;  also  it  may  again  be  mentioned 
that  he  has  an  attempt  at  a  bifid  uvula.  Taking  all  these 
facts  together,  I  think  it  fair  to  suspect  that  his  perianopsia 
(small  fields)  is  congenital  in  origin. 

(Card  specimen.      November  14th,  1895.) 


19.  Extraction  of  a  piece  of  metal  from   the  vitreous  with 
the  electro-magnet  ;  retention  of  good  vision. 

By  C.  Deveeeux  Marshall. 

Alfred  G — ,  a?t.  34,  was  admitted  to  the  Eoyal  London 
Ophthalmic  Hospital,  Moorfields,  on  July  6th,  1894,  under 
the  care  of  Mr.  Lawford. 
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History. — He  was  struck  in  the  right  eye  with  a  piece 
of  steel  twelve  hours  previously. 

Present  state. — There  is  a  small  wound  of  the  right 
upper  lid,  and  corresponding  to  this  and  far  hack  in  the 
sclerotic  there  is  a  transverse  penetrating  wound  about 
7  mm.  in  length.  The  wound  is  bulging  slightly,  and 
vitreous  is  presenting.  The  pupil  is  active.  There  is 
much  haemorrhage  in  the  vitreous,  and  no  foreign  bodies 
can  be  seen.      T.  —  . 

Under  cocaine  a  magnet  was  applied,  but  although  it 
appeared  to  cause  some  pain,  yet  no  foreign  body  was 
found. 

The  following  day  patient  was  put  under  ether,  the 
conjunctival  wound  was  enlarged,  and  the  magnet  intro- 
duced, but  it  was  not  until  four  attempts  had  been  made 
that  the  foreign  body  appeared  and  was  withdrawn.  It 
consisted  of  a  rather  large  flat  piece  of  steel,  which 
appeared  to  be  tying  at  the  lower  and  outer  part.  A 
little  vitreous  was  lost ;  the  conjunctiva  was  sutured  over 
the  wound. 

Patient  was  discharged  on  July  19th,  1894:  V.  =  -g^ 
eccentrically.     Bare  fundus  reflex.     Much  blood  in  vitreous. 

January  22nd,  1896. — There  is  a  scar  at  the  upper  part 
of  the  sclerotic.  The  lens  is  clear,  and  there  are  a  few 
fine  vitreous  opacities.  The  disc  and  vessels  are  healthy. 
There  is  a  large  white  area  at  the  upper  and  outer  part 
of  the  fundus,  and  this  corresponds  on  the  inside  to  the 
scar  on  the  outside.  A  few  vessels  are  seen  crossing  it. 
The  patch  extends  farther  to  the  periphery  than  can  be 
seen,  so  that  its  outer  edge  is  invisible.  At  the  upper, 
inner,  and  lower  borders,  however,  the  edge  is  well 
marked  by  a  deposit  of  pigment.  Some  slight  pigmen- 
tary changes  are  seen  extending  inwards  from  this  part ; 
the  white  area  reaches  a  slightly  lower  level  than  the  disc. 
Well-marked  pigmentary  changes  are  seen  to  be  continued 
downwards  and  inwards  towards  the  nasal  side  ;  there  are 
also  some  small  pigmented  spots  on  the  retina. 
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(  Sph.   —  025  D. ")  axis    60°  down   and   in, 
~~  I  Cyl.    -  0-75  D.  j       f  partly;   J.  1. 
Field  of   vision   slightly  contracted    on   the  nasal   side. 
(Card  specimen.      January  2>()th,  1896.) 


20.  Numerous  foreign  bodies  embedded  in  an  eye  retaining 
normal  vision. 

By  John  Tweedy. 

George  W.  MacD — ,  ret.  24,  a  student  of  chemistry  at 
University  College,  London,  on  December  4th,  1894,  while 
experimenting  with  hydrazoate  of  silver,  AgN3,  about 
seven  grains  of  the  substance  exploded  in  a  thick  glass 
flask  just  as  he  was  looking  over  it.  The  glass  was 
shattered  to  pieces,  both  of  the  patient's  eyes  and  his  face 
were  greatly  damaged,  and  the  force  of  the  explosion  was 
so  great  that  numerous  pieces  of  glass  were  blown  into  the 
plaster  wall  of  the  laboratory  to  the  depth  of  from  one  to 
three  inches. 

He  was  at  once  removed  to  University  College  Hospital, 
where  I  saw  him  shortly  afterwards.  There  was  an 
irregular  jagged  wound  of  the  right  cornea  at  the  lower 
and  outer  part,  and  this  extended  well  into  the  ciliary 
region ;  through  this  the  ciliary  body,  iris,  and  vitreous 
were  protruding,  and  the  wound  gaped  so  much  that  it 
appeared  as  if  a  small  piece  of  the  sclerotic  had  actually 
been  removed.  The  lens  was  wounded  at  its  lower  part. 
The  left  eye  was  much  more  extensively  injured  ;  it  was 
full  of  blood,  and  partially  disorganised. 

The  wounds  were  cleaned,  the  prolapsed  tissue  cut  off, 
and  numerous  pieces  of  glass  were  removed. 

December  8th. — The  right  eye  looked  fairly  well,  but 
the  left  had  not  improved. 
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17th. — The  left  eye  was  very  irritable,  the  tension  high, 
and  the  lens  swollen. 

An  attempt  was  made  to  let  the  lens  out,  but  as  vitreous 
at  once  commenced  to  escape,  the  eye  was  excised. 
Numerous  pieces  of  fine  powdered  glass  and  some  larger 
fragments  were  found  in  the  vitreous. 

The  right  eye  rapidly  recovered,  and  the  opacity  in  the 
lens  remained  strictly  localised.  As  the  media  cleared 
one  large  and  several  smaller  pieces  of  glass  could  be  seen 
at  the  lower  and  outer  part  of  the  fundus,  these  being 
rendered  visible  by  a  deposit  of  silver  on  them  similar  to 
the  fragments  shown  which  were  picked  up  in  the  labora- 
tory after  the  explosion. 

The  right  eye  has  not  given  rise  to  any  further  trouble, 
and  it  remains  quite  quiet. 

E.  V.  =^c  cyl.    -  1-0  D.  axis  80°  §  and  J.  1. 

{Card  specimen.      November  14-th,  1895.) 

Mr.  H.  Power  mentioned  that  some  years  ago  he  had 
seen  a  lad  who  had  sustained  an  injury  of  the  eye  in  con- 
sequence of  the  bursting  of  a  flask.  A  wound  was  in- 
flicted in  the  ciliary  region,  just  behind  the  iris.  The  end 
of  a  triangular  piece  of  glass  was  seen  projecting  into  the 
pupil.  The  eye  was  quite  quiet,  and  gave  no  trouble. 
For  many  weeks  he  had  considered  whether  it  would  be  wise 
to  cut  down  upon  the  foreign  body,  or  whether  it  would 
be  preferable  to  leave  it  alone,  the  lad  himself  being  very 
anxious  that  it  should  be  let  alone.  The  iris  remained  un- 
affected, and  he  had  watched  the  case  from  week  to  week 
for  a  long  period.  At  last  the  patient  obtained  an  appoint- 
ment abroad,  where  he  would  be  out  of  reach  of  medical 
advice,  so  it  was  determined  to  remove  the  body.  This 
was  done  through  an  incision  in  the  ciliary  region,  and  a 
piece  of  glass  was  withdrawn  measuring  one  sixth  of  an 
ordinary  watch-glass.  The  effect  of  removal  was  bad  so 
far  as  vision  was  concerned,  for  whereas  the  patient  could 
see  very  well  before  the  operation,  atrophy  with  destruc- 
tion   of    sight    had   since  supervened.      He  observed   that 
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if  lie  had  let  it  alone  it  might  possibly  have  done  better. 
Still  the  case  showed  that  an  aseptic  piece  of  glass  might 
remain  within  the  eye  for  a  long  time  without  causing 
trouble. 


21.   Cholesterine  in  tlie  anterior  chamber. 
By  C.  Devereux  Marshall. 

Frederick  X — ,  set.  24,  tailor,  was  admitted  to  the 
Royal  London  Ophthalmic  Hospital,  Moorfields,  on  Janu- 
ary 20th,  1896,  under  the  care  of  Mr.  Silcock. 

The  right  eye  was  injured  with  a  penknife  sixteen  years 
ago.  He  was  treated  at  the  Westminster  Ophthalmic 
Hospital  at  the  time,  and  underwent  three  operations. 
The  eye  retained  a  fairly  normal  appearance,  and  re- 
mained quite  quiet  until  ten  days  before  his  admission  at 
Moorfields.  The  mass  of  crystals  then  suddenly  came  for- 
wards and  appeared  in  the  anterior  chamber,  and  the  eye 
became  inflamed  and  painful.  There  was  no  recent  injury. 
V.  =  p.  1. 

A  small  scar  is  seen  in  the  cornea,  and  a  quantity  of 
cholesterine  is  present  in  the  anterior  chamber. 

(Card  specimen.      January  30th,  1896.) 

P.S. — The  eye  was  subsequently  removed.  The  retina 
was  found  to  be  totally  detached  ■  the  subretinal  space  and 
anterior  chamber  contained  a  large  amount  of  cholesterine. 
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The  following  card  specimens  were  also  brought  before 
the  Society  during  the  session. 

Case  of  bilateral  congenital  anophthalmia. 

E.  Kenneth  Campbell  (October  17th,  1895  . 
Snellen's  operation  for  symblepharon. 

A.  Stanford  Morton  (October  17th,  1895). 
Papillitis  and  choroiditis  in  secondary  syphilis. 

H.  B.  Grimsdale  (November  14th,  1895). 
Superficial  peripheral  choroiditis. 

Rayner  D.  Batten  (December  12th,  1895). 
Result  of  lodgment  of  a  fragment  of  steel  in  the  vitreous, 
and  its  removal  by  the  electro-magnet. 

W.  Spencer  Watson  (December  12th,  1895). 
Glaucoma  secondary  to  serous  cyclitis. 

N.  C.  Ridley  (March  12th,  1896). 
Sarcoma  of  orbit.       W.  C.  Rockliffe  (March  12th,  1896). 
Ossification  of  choroid,  calcareous  deposit  in   lens,  choles- 
terine  in  anterior  chamber. 

R.  W.  Doyne  (March  12th,  1896). 
(1)  "  Umbrella  "  detachment  of  retina.  (2)  Melano-sarcoma 
of  choroid.  E.  Clarke  (March  12th,  1896). 

Unusual  arrangement  of  a  retinal  artery. 

Sydney  Stephenson  (March  12th,  1896). 
Restoration    to    normal  vision  after  sympathetic    ophthal- 
mitis. G.  Andepson  Critchett  (May  7th,  1896). 
Symblepharon   treated  by   transplantation  of  skin   to  the 
surface  of  the  eyeball. 

C.  B.  Taylor  (May  7th,  1896). 
Cases  of  cataract  extraction. 

C.  B.  Taylor  (June  11th,  1896  . 
Scheme  for  the  examination  of  ophthalmic  casts. 

Priestley  Smith  (July  3rd,  1896). 
Double  optic  neuritis  in  high  myopia. 

W.  Lang  (July  3rd,  1896). 


EEPOET  OF   COUNCIL, 

Read  at  the  Annual  General  Meeting  of  the  Society, 
July,  J  896. 


In  recording  the  progress  of  the  Society  during  the 
past  year,  the  Council  is  able  to  congratulate  the  members 
upon  its  continued  activity  and  usefulness.  The  introduc- 
tion of  clinical  evenings  has  been  generally  appreciated, 
and  the  Council  believes  that  in  the  future  they  will 
prove  of  still  greater  interest  and  value.  The  regulations 
for  the  conduct  of  these  meetings  have  been  drawn  up 
with  great  care,  on  the  model  of  those  of  some  of  the 
older  societies.  These  have  necessitated  considerable 
alteration  in  the  rules  of  the  Society,  and  it  has  been 
thought  advisable  to  take  the  opportunity  of  generally 
revising  others  which  have  been  found  by  experience  to 
be  insufficient.  Accordingly  the  Council  has  to  ask  the 
Society  to  consider  sevei^al  additions  and  amendments  to 
the  existing  rules. 

In  the  early  part  of  the  session,  on  the  suggestion  of 
Dr.  Gowers,  a  circular  was  issued  to  invite  information 
upon  and  representations  of  subjective  visual  sensations. 
A  number  of  replies  have  been  received,  which  will  in  due 
course  be  submitted  to  a  committee. 

The  activity  of  the  Society  has  been  further  shown  by 
the  appointment  of  committees  of  investigation  upon 
the  following  important  subjects  : 

(a)  Evisceration  and  other  alternatives  for  enuclea- 

tion of  the  eyeball. 

(b)  Pemphigus  of  the  conjunctiva. 

(c)  Diphtheria  of  the  conjunctiva. 
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The  labours  of  these  committees  have  only  recently 
commenced,  and  it  is  hoped  that  the  outcome  of  their 
inquiries  will  result  in  an  authoritative  verdict  upon  some 
undetermined  questions  and  points  of  obscurity. 

A  discussion  on  the  important  subject  of  retro-ocular 
neuritis  has  been  arranged  for  the  March  meeting  of 
next  session.  It  will  be  opened  by  Mr.  Mai-cus  Gunn. 
The  Bowman  Lecture  this  year  was  delivered  by  Prof. 
Snellen,  of  Utrecht,  upon  u  The  Influence  of  Light  on 
Vision,"  a  subject  which  he  has  made  peculiarly  his  own, 
and  the  publication  of  which  will  greatly  enhance  the 
value  of  the  forthcoming  volume  of  '  Transactions/ 

The  Council  has  much  pleasure  in  proposing  two  of  the 
Bowman  Lecturers,  Prof.  Hansen  Grut  and  Prof.  Snellen, 
for  election  as  honorary  members  of  the  Society. 

The  Council  regrets  to  announce  the  loss  to  the  Society 
by  death  of  five  of  its  members,  Sir  Geo.  Johnson  and  Dr. 
Bristowe,  both  of  whom  were  honorary  members,  and  also 
Dr.  R,  K.  Johnston,  Dr.  Hailes,  and  Mr.  D.  C.  B.  Griffith. 

Sir  Geo.  Johnson  was  elected  member  in  1881,  Coun- 
cillor 1883-5,  and  Vice-President  1885-8.  He  was  elected 
an  honorary  member  in  1893.  Dr.  Bristowe  became  a 
member  of  the  Society  in  1889,  and  was  chosen  as  Bowman 
Lecturer  for  1894,  but  was  prevented  by  illness  from 
delivering  his  lecture.  In  July,  1895,  he  was  elected  an 
honorary  member,  and  died  in  the  following- August.  The 
Council  is  deeply  sensible  of  the  great  loss  the  Society  has 
sustained  in  the  death  of  these  two  distinguished  physicians. 

One  member  has  resigned  during  the  current  session 
(Mr.  E.  Chesshire),  and  one  member's  name  has  been 
removed  by  the  Council  in  accordance  with  Rule  11. 

In  spite  of  these  losses  the  numbers  of  the  Society  have 
been  well  maintained. 

Seventeen  new  members  have  been  elected,  bringing  the 
roll  of  the  Society  to  330,  an  increase  of  9  upon  the  figures 
of  last  year. 

The  finances  of  the  Society,  as  shown  in  the  appended 
balance-sheet,  are  in  a  satisfactory  condition.     The  balance 
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is  somewhat  smaller  than  usual,  but  this  is  due  partly  to 
the  increased  rent  of  the  Society's  premises,  and  chiefly  to 
the  large  investment  made  by  the  Council. 

The  new  reading  room  has  been  much  appreciated  by 
members,  and  the  increased  accommodation  in  the  Library 
has  permitted  a  much  better  arrangement  of  the  books  than 
was  before  possible. 

The  Council  begs  to  express  its  thanks  to  the  following 
gentlemen  for  books  presented  to  the  Library : — Mr. 
Ernest  Clarke,  Mr.  Adams  Frost,  Dr.  G.  N.  Gould  (Phila- 
delphia), Dr.  Gowers,  Mr.  Hartridge,  Mr.  Lindsay  Johnson, 
Mr.  Lang,  Prof.  Plateau  (Ghent),  Mr.  Power,  Dr.  de 
Schweinitz  (Philadelphia),  Mr.  Snell,  Mr.  Storey,  Dr. 
Walter  Edmunds ;  also  to  Dr.  Gowers  for  the  original 
di'awings  illustrating  the  Bowman  Lecture  delivered  by 
him  last  session,  and  an  autograph  letter  from  Sir  John 
Herschell. 

The  following  is  the  list  of  alterations  of  rules  recom- 
mended by  the  Council : 

Rule  13. — After  the  words  "  resident  member  of  the 
Society  "  to  read,  "  he  shall  resume  the  payment  of  his 
annual  subscription  at  the  end  of  six  years  from  the  date 
of  his  election,  or  if  more  than  six  years  have  elapsed  from 
the  date  of  his  return  to  residence.  The  question  of 
further  composition  by  him  shall  be  decided  by  the  Council. 
N.B. — The  composition  fee  will  be  held  to  include  the 
Entrance  Fee  if  paid  any  time  during  the  first  session." 

Eule  14. — To  omit  the  words  "  to  which  .... 
notice."  The  following  sentence  to  read,  "  A  balloting 
list  of  the  names  recommended  by  the  Council  for  election 
shall  be  sent  to  each  resident  member,  together  .... 
annual  meeting." 

Eules  24  to  33  inclusive  to  be  altered  and  re-arranged 
as  follows  : 

Rule  24 :  Meetings. — These  shall  consist  of  Ordinary, 
Clinical,  Special,  and  General  Meetings. 

Ordinary  Meetings. — The  business  during  the  first  half- 
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hour  shall  consist  of  the  discussion  of  cases  and  card 
specimens,  after  which  papers  shall  be  read  and  discussed. 
Nothing  relating  to  the  laws  or  management  of  the  Society 
shall  be  considered. 

Clinical  Meetings. — One  or  more  of  the  meetings  in 
each  session  may  be  devoted  exclusively  to  the  exhibition 
and  discussion  of  cases  and  specimens.  The  number  and 
dates  of  such  meetings  shall  be  arranged  by  the  President 
and  Secretaries. 

The  bye-laws  and  regulations  relating  to  Ordinary  and 
Clinical  Meetings  will  be  found  on  page  xxvii. 

Special  Meetings. — At  the  discretion  of  the  Council  an 
extra  meeting  may  be  arranged  in  order  to  hold  a  discussion 
upon  some  subject,  of  which  due  notice  shall  be  given,  or 
one  of  the  Ordinary  Meetings  of  the  Society  may  be 
devoted  to  this  purpose. 

General  Meetings. — The  Annual  General  Meeting,  of 
which  every  resident  member  shall  receive  one  week's 
notice,  shall  be  convened  by  special  summons;  ten  shall 
form  a  quorum.  It  shall  be  held  immediately  after  the 
Ordinary  Meeting  in  July.  The  business  .... 
favour  (as  in  "Rule  32).  A  Special  General  Meeting  . 
.     considered  (as  in  Rule  33). 

Dates  and  Hours  of  Meetings. — The  dates  of  meetings     . 

in  May  (as  in  Rule  24),  the  second  Thursday 

in  June,  and  the  Friday  after  the  first  Thursday  in  July. 
All  but  the  General  and  Special  Meetings  shall  commence 
at  8.30,  and  shall  not  be  prolonged  after  10  p.m.  except  on 
the  proposal  of  a  member,  duly  seconded,  and  carried  by  a 
show  of  hands.  The  hour  of  all  other  meetings  shall  be 
determined  by  the  President  and  Secretaries. 

Rule  25  :  Visitors. — Each  member  may  introduce  as 
visitors  two  members  of  the  medical  profession  to  all  but 
the  General  Meetings.  They  shall  sign  .  .  '.  .  them 
(as  in  Rule  25) . 

Rule  26. — Order  of  communications  as  in  Rule  28,  but 
omit  "  No  communication     .     .     .     ten  minutes." 

Rule  27  :  Publication  of  Papers  and  Discussion. — Add  to 
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present  Rule  29  the  words,  "  No  report  of  the  meetings  of 
the  Society  may  be  published  by  Members  or  others  with- 
out the  sanction  of  the  Council." 

Rule  28. — Committee  of  Reference,  as  in  Rule  30. 
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